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It is somewhat difficult to avoid perfect sameness 
in successive Prefaces to a Work on the same subjects, 
by the same writers, and addressed to the same readers ; 
but the continued and extended support which the 
“ Mechanics’ Magazine” has experienced from both 
the writing and the reading Public, makes the perio- 
dical renewal of our acknowledgments a duty as in- 
dispensable as it is grateful. 

Although many ages have elapsed since the study 
of Nature was emancipated from the monopoly and 
mystification of the schools — since philosophers took 
the course of penetrating into her mysteries by expe- 
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riment and observation, and making the real knowledge 
1 hey acquired available to all the world ; there remained , 
till very recently, another important step to be taken 
before the benefit of that reformation could be said 
1o be universal. Science had dispensed her sweets 
among the educated and affluent alone : she had still 
to visit the dwellings of the unlearned and poor. A 
solitary attempt to enlarge her sphere of usefulness 
was made at Glasgow by Dr. Birkbeck; but his 
efforts extended not beyond the delivery of lectures 
to the artisans of that city, and nearly another age 
was suffered to pass away before either the example 
of that enlightened individual was generally followed, 
or that mightier engine, the Press, was called in to 
assist in the dissemination of a knowledge of principles 
among the working classes, and in obtaining from them, 
in return, those benefits which practice has it so much 
in its power to confer upon theory. 

The “ Mechanics’ Magazine,” it was, which first 
proposed to teach science to mechanics, and invited 
mechanics to lend their aid to men of science. We 
chose for our labours an extensive field of original and 
valuable talent, which had hitherto yielded little or 
nothing, because neither was that talent properly che- 
rished, nor any means taken of gathering in its fruits 
when ripe. We addressed ourselves not to bookwise, 
but to practical men — to those who, the moment that 
they invent, put their hand to the tool that is to realize, 
and who are, therefore, the more likely to pursue only 
what is useful. To use the words of an intelligent 
Correspondent — “Theory without practice is, as it 
were, a hidden treasure, unknown to and of no use to 
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the world; while practice is the same treasnire in the 
hands of the benevolent — 

. ‘ Like the dew, with gradual, silent power, 

‘ Felt in the bloom it leaves along the meads.’ 

And one great advantage to be reasonably expected 
from such a work as the * Mechanics’ Magazine’ was, 
that it would make practical men of those who before 
were mere theorists, and give a knowledge of theory 
•to those who were before merely mechanical.” 

Nor have our hopes been disappointed. Oar 
appeal to the intellectual energy of the Mechanics of 
Great Britain and Ireland has been answered with so 
much promptitude and ability, that we may safely 
assert there is a larger portion of useful matter, from 
original thinkers, in the three volumes of the “ Me- 
chanics’ Magazine,” now before the public, than is 
to be found in any other publication of the present 
times. 

We do but justice to our numerous contributors 
• (our own share of the merit is but small) in this 
assertion of the value of the work. We confess that, 
without the co-operation of that numerous and most 
valuable class of our fellow- citizens, to whom we, arid 
the public generally through us, are under so many 
obligations, the “Mechanics’ Magazine” could not 
have occupied the ground which it does ; but, with 
this powerful and (we are happy to say) increasing 
co-operation, we hesitate not to say that we have 
been an instrument in elevating British Mechanics to 
a rank in the scale of public importance, which, though 
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they may have always deserved, they have never 
before attained. 

Amongst other things, we have taught them to 
combine, though not for the small purposes which have 
often (we say not always) marked the combinations 
of Mechanics, but for that more general and noble 
purpose — the acquisition of knowledge, -ahd the action 
and reaction of intellect. It gives us pleasure to think 
that this good seed, of which we, in our humble way, 
were among the first (if, indeed, not the very first) to 
sow, is diffused throughout the country, and springing 
up with as much strength and vigour as the best friends 
of the best interests of mankind can desire. 

i 

We have the gratification of knowing (and we 
have our information from the most able and eloquent 
friend of the Mechanics now living — the distinguished 
individual whose Portrait adorns our present Volume) 
that Institutions not nominally mechanical, but com- 
posed of real mechanics, controlled by real mechanics, 
and devoted to subjects of real mechanical utility, are 
rapidly establishing in every part of the country. 
“I reckon,” says Mr. Brougham, “nearly thirty since 
n)y Tract was published, and in every one the prin- 
ciple there laid down, and in which you and I agree, 
of leaving the management to the men, is recognised 
by express laws.” 

Who is there that rejoices not at so delightful a pros- 
pect ? It is an application of sound philosophy, and not 
a mere prediction or hope, to say, that the result will 
be more substantially and more extensively, beneficial 
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than that of any other species of learned or scientific 
associations, however highly patronized or liberally 
endowed. 

The approbation bestowed on our labours has, 
happily, not been confined to the class with which we 
are more immediately connected, nor indeed to any 
one class of men in the country; for, without any 
distinction of party — without any allusion to politics— 
without the least reference to any thing which could 
divide society, we have received the most flattering 
testimonies from the very foremost men in station as 
well as in talent, that the “ Mechanics’ Magazine” is 
a Work which has “ done the State some service 
and which may yet do much more, if conducted in 
future (as it is our humble resolution it shall be) in the 
same spirit by which it has been hitherto distinguished. 
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“ They helped every one hli neighbour, and every one said to his brother, Be of good courage 
So the carpenter encouraged the goldsmith, and he that smootheth wife fee hammer hum that smote, 
the anvil, saying, It is ready for fee soldering ; and he fastened it wife nails, that it should not be 
mo red .’' — Isaiah xli. 6, 7. 


NEW PIT -SAW. 



Sir,-*- Y ou were pleased to insert, 
some time ago, a description of my 
new cross-cutting saw. I now lay be- 
fore you another contrivance of mine, 
of a pit-saw, for cutting wood into 
planks and deals, which is wrought 
tol. tii. 


by the same power, namely, a pen- 
dulum or lever. When the wood to 
be sawed is fixed on the pit, all that 
is required is to keep the lever moving 
between two springs ; and one man 
may do this with ease, with three or 
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four nwi ui'ttteliww. «f the prefer tag* rad wight, wB 

shewn how5*e Wr *<«ykeaf>fiied «ri»e a raacte* flat would require a 
ot^or mmfohieiy, moving cither two-horse power to do it. It is very 
itffobefe*, &ahxs> Orttefo. 5he laborious, in some cases. Working it 
length and weight of the lever form machines by a crank with the hand or 
its power, and these may be increased foot, and the lever may be applied 
according to the power font » re* to suck with great -advantage, 
quired to drive foe machine which it Dixon Valxancb, Mechanic, 

may bfehppliWl to. iimve found by lAerton, Lanarkshire, 
j fyp y.ijtftent, that a man with a lever. 



Dmeripttm. ! Rthe tetters ; N the frame that the lever 

Ftf.V presents the pit-saw, format- ih ftjef to, wfch Its jointed movements, 
ting wood into ntailutaid deals. Askews faeteagtfi of foe lever maybe $wrih»or 
thesa^w-pit; Bfoasaw, whifo, wfienjmt Afteepjtt. 

Id modal, stales upon two steel ted V represents foe leVe*s»Hed to 

DDDD is the frame which foe Tm&tim!.* Afofoefoteratooffodlerert 
fowfontem; Ffoepesdidiim, orlercr; B the shaft which gives motion to the 
Gfoefokrun; HHH the jointed mote- whed; fob lever norite b etwe en two 
meatswhichgive th«! motion to the Saw ; spring*, Which mates Its motion mors 
' f 1 a shaft, which is jointed near foe fid- easy. i ‘ 

cram of the lever, and brings forward ‘to ’ 

the wood to foe saw, by taming round xiw MODS or ftiUNO C£oth. 

* rag-wheel, which is on -fleam. Norforup ted Dillon, of 
v fop end of - foe windlass, by which the Kew Jersey, North America, have 
toJMfUrtoroteffomd; - L a spring, to proposed a method of fulling cldth 
toaepthe ahaft ii the metii of foe rajg- without employing soap or Wf 'Oflier 
r athtwood ixdd on aBfoliim ffoMer, ted wifotyUf ttetei, 

.'timift^Xmotiiig hbward on rqjBnn; m a Intel shorter time, ted k * 
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more perfect manner, than Has been 
ieretofore accompl ifWd ; their pro- 
cess is described a* fellows : 

“ After the aM hm been removed from 
the cloth, it k to be dried. A composi- 
tion is dm made of rye flour and pare 
wpter, hi the proportion of four quarts 
if the flour to right gallons of water, 
which is to be boiled to the consistency 
of a thin paste, or the flour may be mixed 
ia bot water. The cloth is then to be 
made sufficiently wet with the paste 
(which may be applied either warm or 
cold) , and put into the same kind of full- 
ing thills, and beat about, as is customary 
when soap or steam is used. When the 
cloth has been sufficiently fulled in this 
manner, the paste is to be washed out or 
scoured with pure water. 

“ let the same maimer a thin paste, 
made of wheat oats or barley flour, may 
be employed, and other vegetable sub- 
stances df a similar nature may be used 
in die process of fulling with great ad- 
tan tage : the employment of Vegetable 
matters. Instead of animal matter, in the 
process of fulling, being the substance of 
the intention. 

“ By using these materials, the clptfi 
becomes fulled to a proper thickness in a 
much shorter time than with soap; is 
softer, firmer, and less worn in tfiemflt; 
costs (In America) one-fifth the expense 
of futfifig with soap, and retains the 
colour of indigo blues, and all other co- 
lours that are dyed before fulling, in 
greater perfection than when soap if em- 
ployed/* 


IMA OF AN AIN ENGINE. 

8m, — I have long entertained an 
idea, that an engine might be so Con- 
trived, that it could be worked by a 
•accession of powerful explosions of 
condensed air through a valve, on the 
principle of die air-gun ; but I have 
* given the subject more attention since 
steam-engines wer e applied to propel 
vessels at sea, and since the distress- 
ing accidents that have occurred by 
the use of fire. In the ardent hope, 
however, that the following (I admit) 
crude suggestion may meet the eye, 
•nd attract the attention, of some per- 
son qualified to entertain the subject, 
. I shall proceed to detail jny ideas. 

On the mere supposition tjitit a 


force is required equal to the power 
of steam, to rapidly raise the lever or 
the engine, I propose, that immedi- 
ately under the piston of an engine 
there should be placed a large cylin- 
der, capable of containing a sufficient 
quantity of condensed atmospheric air; 
over the valve of which cylinder the 
piston should closely enter to a pro- 
per depth, and be ready, on the ac- 
tion of a spring or trigger, to receive 
the whole force of the explosion, a ad 
thus violently force up tne lever in 
the same proportion of power as is 
now done by steam. .With a view to 
check the sudden shock the engine 
would thus receive, an arm-spring of 
sufficient power might be applied to 
command the piston inside, and at 
the top of the cylinder. Another ex- 
plosion from the ehamber of con- 
densed air would bring down the pis- 
ton with equal force. With the view 
to keep this chamber (containing the 
condensed air) constantly charged to 
the very highest pressure, whereby an 
equally effective discharge could be 
made each moment, I propose that 
an air-pump should be attached to 
the engine, which could be worked 
by the common motion of the lever ; 
or that a man should turn aVheel, 
which, by being connected with other 
wheels, springs, and proper ma- 
chinery, tne valve of the air-cylinder 
would be opened, and the air therein 
brought to act against the extremity 
of the piston, which would thus be 
forced up with extreme violence, thus 
raising the lever; m a second of time, 
the air-pump could then force in as 
much as had escaped in the first dis- 
charge or explosion, and then, in 
equal and due time, the piston would 
be readv to receive a second explo- 
sion, or precisely the same power as 
the former, to bring it down, tiros, 
by a well-regulated and scientific 
movement, in rapid succession of 
powerful discharges of condensed 
atmospheric air, a force could be 
brought to act up and down fully 
equal to steam. 

As the air-pumps would be by this 
constant work < rendered very hot, 
.which would heat the cylinder or air- 
chamber so much, that thereby the 
air might be dangerously rarefied, I 
propose that the pumps riiqipd be 
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encircled or enclosed in a cose with a 
sufficient quantity of cold water, and 
which, by a simple contrivance, in 
a certain number of turnings of the 
wheel (equal to five minutes’ time), 
could be let off, and a fresh supply 
of cold water made to, rush in from a 
reservoir above, to supply the place 
of the water heated by the barrel and 
action of the air-pumps. This cold 
water, so often repeated, or made to 
be constantly running off, would serve 
to condense the air in the cylinder, 
and enable it to receive a greater 
Quantity than it otherwise would. 

If it should be considered that one 

S linder would be insufficient to force 
e piston up, and then down, there 
mignt be two cylinders, one to force 
it up, and the other to force it down ; 
and if so, then the air-pump could be 
filling the one during the expulsion 
of a part of the (dr iii the other ; thus 
both would be kept alternately work- 
ing. Each chamber might be capa- 
ble of containing, upon the princi- 
ple of the air-gun, as much air as 
would hold fifty discharges ; one only 
of which discharges would be let off 
against the piston, on which the air- 
pump would instantly after force in a 
fresh supply of air to the very highest 

E ressure ; thus every discharge would 
z of equal force. The man who 
turns the wheel could have his move- 
ments regulated by a given scale, or 
pendulum ; and it is not improbable 
that, in places where the engine could 
be placed in a fixed and steady posi- 
tion, the whole machinery could be 
worked (provided the air-chamber 
was previously charged) bv a power- 
ful clock and multiplied wheel move- 
ment, with heavy weights and main- 
taining power, which could be wound 
up every twenty-four hours ; or after 
the attendant had let off the first ex- 
plosion, the machinery could be so 
arranged, that, bv the turning of a 
whef a, every succeeding explosion 
could be let off by the action of the 
engine itself on the trigger attached 
to the cylinder. 

It is almost needless to observe, 
that if something like this plan could 
be carried into effect, the great ex- 
pense of fuel would be saved, and 
safety ensured from fire. 

If you. Sir, shall think this sug- 


gestion worthy of a page or two in 
your useful Magazine, you will 
greatly oblige me oy inserting it. 

I have the honour to be. Sir, your 
most obedient servant, W. H. 0 

ON THE PROPERTY OF ANIMAL CHAR- 
COAL TO PREVENT THE CORRUP- 
. TION OF WATER ; BY A. CHE VAL- 
UER. 

Having been consulted by M. B: 
on the means of preventing the water 
of a pond in his garden from becom- 
ing offensive, I suggested the use of 
Animal Charcoal, and begged him tq 
let me know the result of the expe : 
riment. A letter addressed to me on 
the 15th of November last, assures me 
that the experiment has succeeded 
perfectly. The following is an ex- 
tract of the letter : 

44 There is a pond, of nine feet in dia? 
meter and three feet deep, in the garden 
of M. B., the water of which is used for 
watering the garden. The pond is filled 
with water from a well ; but, ou the ap- 
proach of autumn, it becomes offensive, 
and a mephitic odour arises from it. , 

44 When it was annually cleaned out 
(an operation for which buckets were 
found necessary), there was found in the 
bottom a putrid slime, which rendered 
this work very disagreeable, and perhaps 
dangerous. 

“ This year, on the 10th August, 1823, 
M.B. had 45 lbs. of animal charcoal, in 
powder, thrown into the t pond ; bciqg 
careful to have it spread equally, by 
means , of a basket of open wicker-work 
carried over the surface of tlie water : 
the powder which floated was soon pre- 
cipated to the bottom. 

44 This water was used for watering, 
and partly renewed as it became neces- 
sary. The waterings ceased about the 
middle of September. The water, which 
was then 20 inches deep, was left undis- 
turbed, and has not been since chanced ; 
and although it is discoloured and even 
greenish, it is entirely inodorous — th unks 
to the animal charcoal.** 

M. B. having sent me a bottle of 
the water, I observed, on examining 
it, that it had neither a disagreeable 
smell nor taste ; and that, during the 
eigfyt days which have elapred since 
its removal from its carbonaceous bed. 
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it baa not undergone any change, and form all the different processes of 
shows no signs of corruption elliptic and eccentric turning, at an 

The animal charcoal which has been expense not exceeding that of a coni- 
thrown into the pond may, when taker mon lathe, such as is sold at any of 
out, be used as a manure ; and this the tool-makers in town ; and hence I 
manure, which, by slow' degrees, im- am induced to believe, that the inge- 
parts to vegetables the substances niOus mechanic, were he aware of the 
which it has absolved, is one of those methods used in the higher branches 
Which merit a most attentive exami- of the art, w ould find no difficulty in 
nation. adding to any common lathe the ne- 

m Cessary apparatus. 

The work before me, of Mr. lb bet-' 
the AfcT of Burning. son, furnishes precisely the informa- 

Sir, — A mongst the various works tion that is required ; and the perusd 
that treat on practical mechanics, I of it, I am sure, will amply repav, 
have often felt surprised that so few not o*ily the amateur, but the wort - 
have been given to the public on Turn- man, and furnish hints for the forma- 
ing, which is not only an extremely tion of almost any eccentric figure 
useful, but highly ornamental art. wished to be produced. There is 
For though, of late years, many gen- much to be admired in the beauty 
tlemen have turned their thoughts to and accuracy of the illustrative plates, 
this subject, they have not conde- but much more in the very clear me- 
scended to publish to the mechanical thod pointed out to the workman to 
world the fruits of their labours, and to produce their counterparts. As the 
treat the subject in that scientific man- work itself contains so many practi- 
Tier which it demands : indeed, the only cal problems, it may n6t, perhaps, 
work that seems at all calculated for be uninteresting to many of your cor- 
the practical mechanic in the higher respondents if some notice is* taken of 
department of the art, is one that is them, and the various purposes to 
but very little known, but which de- which this part of the art may be ap- 
serves more consideration than it has plied. 

hitherto met with — I allude to a pub- Our author gives six specimens of 

heat ion, which came by mere chance eccentric circular turning, in the like 
into my hands very lately, entitled, number of beautiful plates, which are 
4i Specimens of Eccentric Circular all varied in such a manner, that 
Turning, with practical Instructions every 'one of itself contains some new 
lor producing corresponding Pieces application of the tool and chuck 
in that Art,” by Mr. Jbbetson. It used, and the whole together forms 
is a work extremely well calculated a series of examples, whereby the 
to direct the workman how to exe- artist may form an infinity of various 
cute those embellishments so often beautiful ornaments. An account of 
pointed out to his imitation in re- two or three of the specimens will 
markable specimens of turnery, but give an idea of the whole. Plate 2. 
which, unfortunately for the mere exhibits a specimen ornamented with 
workman, are but little known, partly an Etruscan border, produced by a 
owing to the very expensive appara- multitude of small circles, arranged 
tus thought requisite, and partly to in the form known, particularly 
the want of a familiar explanation of amongst cabinet-makers, by the title 
the manner by which the various com- of the a-fa-Grecque border, and ap- 
binations of eccentric and concentric pears at a little distance from the eye 
circles may be produced. 1 will ven- like a broad line. In the centre of 
ture to affirm, and, indeed, know by plate 4. is a star with circular radii, 
practical experience, that those ex- formed by portions only of circles 
pensive and highly finished engines eccentric to each other. Plate 6. is 
arc not absolutely necessary to the a specimen of tfyat ornament which is 
practical workman, whose object, in so frequently seen in watch-cases, and 
the tools lie uses, is not elegance, has somewhat the appearance of a 
but utility. Some time since, I con- wheel with circular spokes, or radii, 
structcd it rude lathe, that would per- diverging from the centre. Indeed, 
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the whole pf the spedtaens form a any preceding principle, where the 
series of beautiful ornamental en- height required should not exceed the 
graving, that may be applied with half of the diameter of the wheel used 
advantage to a variety of useful pur- in lifting and discharging the water/’ 

poses, such as the embellishment of 

watches, snuff-boxes, trinkets, &c. Another machinist, called Saiston- 
It will also be highly useful to the hall, of New York, pretends that he 
engraver, to form borders, &c. to has discovered a new Wheel, adapted 
cards and cheque plates. The exam- to all mechanical purposes, but mose 
pies, moreover, are so selected, that particularly to time - pieces, the 
they can be adopted either in part or powers of which exceed all belief, 
as a whole. It is said to be u founded on 

If this notice of a work deserving the motions of the solar system,” 
of perusal should be the means of and to be “ capable of taking 
raising an emulation amongst our any power, and to any extent its 
working turners to improve their art, cause is u self-existing,” and it can 
and raise it above what it has too long not only “ set itself in motion,’* but 
been, rather as a secondary branch “cause inanimate nature to revolve of 
of mechanics, I shall feel nappy to itself and, finally, it ** will keep 
have rescued from mediocrity a class a continued circular perpetual tno- 
pf workmen, that, I am sure, want tion!!” Who can doubt that this i* 
only encouragement to raise their art all a chimera ? The inventor refers 
to a, level with others, to which it has to the principle ef the invention a* 
hitherto hut lent its aid. “ recorded in the Patent Office of the 

If you think some drawings of the United States but we do not find 
various chucks and tools used in die that any of the scientific Journals of 
art of turning, would contribute to America have yet thought it worth 
the advancement of an art of which I die trouble of mentioning. 

am a great admirer, I may, at some 

future period, send some, with practi- “ We have examined,” says the 
cal illustrations of their several uses.* Massachusetts Spy, “a sample of 
1 am, Sir, yours, &e. G. A. S. leather tanned in a new mode, by 

Capt. Charles M unroe, of Northbo- 
rough, in this country, which is pro- 
AMBPICAN inventions and noimced by competent judges to 
improvements. be 0 f first quality. Tne sample 

A Mr. Alfred Churchill, of Ba- is calf-skin, and was tanned in ten 
tavia,^ United States, has invented a days. By this process the expense 
new Screw, which is thus spoken of is somewhat reduced, and the capital 
in the American papers : “ The employed may be turned much of- 

screw is concave, and meshes, with tener than in the old way. Sole, 
admirable regularity, with the cogs leather may he tanned three time*, 
placed in a circular wheel, which is upper leather six times, and ealf- 
moved with ease and rapidity, with skins nine times in a year, in regular, 
the application of small power. To business, with no danger of failure or- 
show its immense strength, it is only injury to the leather. Hie liquor for 
necessary to mention that the thread tanning is used Cold.” 
of the screw, in its evolution, presses m 

at all times upon four of the cogs of * 

a wheel containing eleven cogs, and brown’s gas engine. 

maybesoconstruced, if necessary, as A Company, upon a large scale, 
to encircle five -elevenths of a circle.” has been formed in die Cityjfar the 
The same Mr. Churchill is said purpose of applying Mr. crown’s 
to have invented a new and inge- Gas Engine to the propellingxjf wheel 
pious hydraulic model ; “ its power carriages. The capital is two hundred 
for raising whatever bids fair to excel thousand pounds, in shares of ten 

— - — pounds each, of which ten per cent. 

f We shall be happy to receive and w to be deposited in advance, and no 
give them a place. more will be required until the pror 
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I ecto » shall have driven a carriage "• 
tai London to York, and back 
again, at ike rate of ten miles att^ 
knur. All the shares are abroad^ 
subscribed for, and they expect to 
tieenabled to start their first carriage 
in about two month* after this dote. 

We still look upon Mr. Brown.’* :• 
inventionas onenftke firstdiscoveries 
of the age in which we live, and? we 
haye not the slightest doubt of the ; 
saccesua of the experiment The 
power applied is so pofitafefe that a - 
tnw of ordinary strength m*y carry 
a% engine of tworhpr^e power, upon 

bis, back * and. the <$uapt&y of powmv 
therefore, to give velochy, need only 
. be United by .the, necessity pf qtpijy- 
iitftthe srfpty of jf^v^er^am 
the public at large. If it is found) 
that a carriage can travel, without 
danger, at the rate of twenty miles an 
hour, the necessary powps cau he apr 
.plied quite as easily as if it were omy 
required to propel it at .the .rate of 
ten. 

IMPROVEMENTS OF LONDON. 

Sir, — In one of your lateMqrbbqrs, 
a Correspondent, who signed H^nself 
** Julius,” has given an oud}n^\of a 
plan for rebuilding London qfter the 
great fire, by Sir Christopher W^n. 
The idea appears to have been a 
magnificent one, and worthy of the 
genius that proposed it; a*d it 1% 
much to be regretted that thp oppor- 
tunity was lost, perhaps for- ever, of 
carrying it into complete effect. I 
remember to have once met with a 
book published by a Mr. ^rwynne, 
and dedicated to his Majesty, soipp^ 
where about the commencement of 
his reign ; being a “ Han foy the Im- 
provement of Condon and: Westmin- 
ster ; ” and which, from the recollec- 
tion I have of it, must have furnished 
hints for many of the improvements 
sipice made* and somuof wb^ch 
now inprogrees. Tbp ii^r^amcn^ 

•wlqch may now, without the men- 
tation of national vanity, be <w»r_ 
ridered the emporium oftfye worfcUr- 
die centre of comm,occe, arts, aq$ 
elegances— is surely an object Highly 
deserving the attention, of Govern- 
ment. And if only the mm of three 
or fear millions were devoted to that 


object, m die progress ofthe next 
five-und-twenty yieqft, in earning into 
effect some web-adapted aim elegant 
pkm for improving the metropolis 
generally* it would surely be well 
laid out, and an expenditure which 
tj^umst rigid economist of the pub- 
lic money would not* grudge, if so. 
'applied* The Athenians, I believe, 
dedicated a tenth of the spoils of 
war tp the embellishment of their 
city ;■ by which they made it the 
wonder of the world, and the resort 
of the wealthy and curious ofajl 
nations, whose expenditure would 
dou&gef$ meke aq ample return to 
tim inhabitant* «f thet. superb city 
%/ thp. cost oft it* eudmflfehmewb 
Oim %>vepqmmt k&tertq upfonur 
hftv# differ- 

ently ; but let us hope that it is not 
too late to expect of them some atteu- 
&i ik tathi&truly national object; 
and that they will, by their example, 
give an impulse to the national taste, 
which shall extend itself ail over the 
country. Then may we expect, in an- 
other century, if the prosperity of the 
ci untry continue, that our children’s 
children will see London another 
Athens, in elegance of arrange- 
ment and splenaour of decoration, 
with a tenfoldih^rease of magnitude. 
Should anyof your correspondents 
possess tl^book alluded to, and will 
favour Re public with an outline of 
Gwymfe’s plan, it cannot fail of being 
accejuahle. It will show how far 
i$ nas been acted upon in our day, 
aqd will prove, that however long 
( suggestions trf’ 'this nature may lie 
dqripar&dh the end it is not labour 
sppnt in, vain to point out the means 
qjf judicious national improvements ; 
ana. that though the projector may 
have the mortification to see his 
plans neglected and apparently for- 
gotten, time and circumstances 
a$ l^t Qombin# 40 j pring. them 
in^ not^c> and eqjsitfe their being 
c^igSfid v^tQ ege <$. 

J. N. 

CHEAP PRpCEfi* gO* MARINE THE 
aCHWEIlfFCRT- GAREN. DTE* 

T^e Schweiufurt Green Bye, which 
hqs recently, aeqmrea. great reputation 
on tfye Contiqeht, has been analysed 
by two chemists, M. Braconnot and 
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Dr. Liebig, who bare not only disco- 
vered its constituent dements, but 
pointed out bow it may be com- 
pounded The process of Dr. Liebig, 

which seems the simplest, we extract 
from the “ Annates de Chimie.” 

M Dissolve, in a copper kettle, by heat, 
one part of verdigris, in a sufficient quan- 
tity of uure vinegar, and add to it an 
aqueous solution of one part of white ar- 
senic. A precipitate of dirty green gene- 
rally forms* which must be renewed by 
adding more vinegar, or till the precipi- 
tate is perfectly dissolved* After boiling 
this mixture, a granular precipitate will, 
in a short time, form, of the most beau- 
tiful green colour, which, being separated 
from the liquid, and well washed and 
dried, is the required colour. If the 
liquor* after this, contains copper, more 


arsenic may be added; and ifkcoataifls 
an excess of arsenic, more copper may 
be added, and the process repeated. 
When the liquid contains an excess of 
arctic acid, it may be employed in dis- 
solving more verdigris. 

“ The green prepared in this way has 
a bluish shade ; but the arts often require 
a deeper shade, somewhat yellowish, but 
of the same beauty and elegance. To 
produce this, dissolve a pound of com- 
mon potash in a sufficient quantity of 
water, and having added to it ten pounds 
of the colour prepared as above, Warm 
the whole over a moderate fire. The 
mass will soon acquire the required shade. 
If it !s boiled too long, the colour will 
approach to Scfieele's green; but it al- 
ways surpasses it in beauty and splen- 
dour/* 


GEOMETRICAL EXERCISE* 



Let O Y b$ any fixed line drawn 
within the right angle A OX from 
the vertex O, and B be any fixed 
point in A O produced. From O let 
any line O C be drawn within the 
angle A OY, and to it a parallel B D 
through B, meeting O Y in D. Com- 
plete the parallelogram B C, and 
from C draw CE perpendicular to 
O C and meeting O X in E. Then it 


is required to prove that the point E 
is nearest O, when O C bisects the 
angle AOY; that is, supposing O C 
in the figure to bisect AOY accu- 
rately, and O t to be determined simi- 
larly with O E, but from a line O c, 
which divides the angle AOY into., 
unequal parts, it is required to prove 
that O E is less than O e. 
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BLLINGTQN’S PATENT LOCK. 



Sib, — I take the liberty of submit- 
ting, for yftur inspection, a Lock (for 
which I have obtained a patent), which, 
in itself, I may say (with the greatest 
mechanics who have seen ift), is the 
most secure and simple now in use. 

Description of the Lock . 

A is the brass plate of the lock, 

B the pin which goes into the pipe of 
the key, having at the lower part a cir- 
cular piece of brass, which revolves round 
it ; this has four slits to receive thefior- 
responding parts of the key.q 

C the tumbler. 

E the spring to keep down the bolt. 

F the pin to secure the bolt in its 
place. 

0 the staple (double link). 

H the cap. 

1 the key*. 

K K the screw-holes of cap. 

J the bush, or pipe* 

The advantages of this lock will 
be obvious from the description. In- 
stead of a great heavy key, with a 
large bit of Iron (called a bit), being 
required, as in locks of the kind now 
in vogue, you have a key so small, 
that it may be attached to the watch- 
chain ; nor is there any possibility of 
fie bit breaking in the lock, as is 
sometimes the case, and Valuable ar- 
ticles of furniture being thus de- 
stroyed or damaged. 

In . the next place, there are no 
wards to break or bend ; the brass 
circular revolving talent answers the 


place of the wards, shooting the bolt 
as it goes round. The slits answer 
the purpose of keeping out any false 
pipe, or skeleton-key, which might 
be introduced. The cap of the lock 
is made with a large bush, similar to 
Mr. Bramah’s patent, so as to leave 
no possibility of a picker entering. 

The price of Mr. Bramah’s lock is 
8s. 6d. ; but the utmost which can, 
with propriety, be charged for mine, 
is only is. 6d. ; while it is equally, if 
not more, secure. Any of my make 
I will warrant beyond all possibility 
of being picked. — I remain yours, 
very respectfully, 

Sam. Ellington. 

Wolverhampton, July 24, 1824. 


INUTILITY OF THUNDER-ROt)S. 

The utility of Thunder-Rods has 
for many years, been an universally 
admitted fact among philosophers; 
so much so, that one of the most 
celebrated scientific controversies in 
England ' turned on the important 
question, whether, in order to make 
the most of them, they should be 
terminated by points or oy knobs ? 

The powder magazine at Purfleet, 
though guarded by pointed conduc- 
tors, happening, in 1778, to be struck 
by lightning, the Privy Council made 
an application to the Royal Society 
to investigate the cause of this acci- 
dent. - A committee was accordingly 
named -of its ablest members, who, 
still adhering to the hypothesis of 
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INUTILITY 09 THUNDER RODS. 


Franklin, only recommended addi- 
tional pointed conductors to be placed 
at nearer intervals. This report, in 
the height of the revolutionary war, 
could not be otherwise than displease 
mg to the courtiers, who, from their 
violent antipathy to the American 
philosopher, were as eager to depre- 
ciate his science as to deride his p % 
triotism. They accordingly set on 
foot a subscription to enable Afr. 
Wilson (father of Sir Robert Wilson) 
to perform electrical experiments on 
a large scale in the Pantheon, and 
the conclusions thence drawn Beemed 
favourable to the theory of knob*. 
The Royal Society was, in conse- 
quence, desired by high authority to 
revise their Report; Dut the Presi- 
dent, Sir John Pringle, replied with 
some warmth, that He eoald wt cfotge 
the laws of nature/ Soon after, the 
worthy President was given to under- 
stand, that, since he could mi do that * 
he had better resign; and he was, 
in fact, so worried on all tides, on 
account of his scientific integrity in 
this matter, that he was driven from 
the Chair in disgust 

, Such sticklers for points and knobs 
wquld have looked amased to be told, 
as we noware, by a person of no less 
authority than Professor Leslie, that 
rods of any kind are nearly altoge- 
ther useless. The Professor, in a 
paper which he has written on the 
subject, in the Edinburgh Phiolsophi- 
cal Journal , lays it down as a princi- 
ple not to be disputed, that electricity 
is never communicated in any per- 
ceptible degree to a remote and un- 
connected body, hut by means of a 
current of air ; and, assuming this 
to be the fact, he thusproceeds to re- 
fute the supposed efficacy of light- 
ning conductors 

Ine air, which streams in all di- 
rections from the cloud, is dissipated 
among the ' more remote portions, 
and thus gradually communicates its 
electricity. Hence, from the wide 
dispersion, owing to the distance, the 
electricity of the air at the mince of 
the earth must be weak; and, even 
in the midst of the storm, the elec- 
trometer is less afected than if placed 
only a yard behind die prime eon** 
ducter. Yet the action of the thun- 
der-god is eanfined entifelf to the air 


which immediately surrounds if, and 
the quantity of aerial current which 
it can produce must evidently be in- 
ferior to what is directed to the 
point, when held several feet from 
die conductor of an electrical ma- 
chine. But to avert the stroke, it 
would be necessary that die whole 
tef between the surface and the cloud 
should be brought successively in 
contact with the top of the rod. Nor 
if this all; ter- the air will be con- 
stantly replaced by other electrified 
portions emitted from the cloud. 
The effect of the thunder-rod is, 
therefore, comparatively, but a drop 
in the ocean.* It may be easily 
shown, that, however pointed and 
tapered, it would require a thousand 
years to guard at the distance of a 
hundred yards ; if terminated with a 
knob, it m\ght take ten* thousand 
yews. Suck are the vaunted per- 1 
formances of thundewods, and such 
the advantages of their different 
forms \ Nos can we appeal to expo-' 
lienee ; it never can be. proved that 
thunder-rods have produced beneficial 
effects, but several instances may be 
catod where they have afforded no 
sort of protection. Nay, we shall be 
ccnriooed, that fully an equal pro- 
portion of the buddings armed With 
such supposed safeguards have been 
struck with lightning. But if thun- 
der-rods are useless,, they are ate© 
innocent; and that they provoke die 
shaft of heaven, is the suggestion ojf 
superstition rather than of science. 
The cloud exerts an attraction, in- 
deed, upon the surface of the ground, 
but the force depends solely on the 
distance, and is not, ip, the jeapt de- 
gree, affected by the shape or quality 
of the substances below. It rolls 
towards the nearest and most elevated 
objects, and strikes indiscriminately 
0 rock, * tree, or a spire. 


* It app 

the heatea ball, (an experiment tp prove 
that, by means of beat, f ball mw 
made an equally good conductor with a 
point,) that a good kitchen fire hoe tnore 
ejfieacg in pretexting a hoods from M tg 
struck, than a whole nmtine qf thou* 
der-rods. Hence one of the 
a thunder-cloud diminishes so f§*$ Ml 
passing over a large city, 
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IMPROVEMENT OF JUKES’ POJSON-EXTRAOTINO PUMP 



Passing through the Strand, a few 
days ago, I saw, in a surgeons’ instru- 
ment maker’s window, the newly in- 
vented Pump for extracting Poisons 
from the stomach. The principle of 
it is admirable, though, like most 
pew inventions, it Is, I think ^suscep- 
tible of improvement. 

In the one I saw, the communica- 
tion between the pipe leading to the 
stomach and what I shall call the 
ejectment pipe, with the body of 
the syringe, is cut off alternately by 
means of too cocks. Now, unless 
the syringe is worked by at least two 
persons, this- must cause a great in- 
cow&epicuce to the patient from the 
time the pipejremains in the stomach ; 
but, by employing tarn small valves 
instead of* tococks, H might easily 
be managed by one person only, ana 
the toe lost in opening the cocks 
ss#e<L $he following is a short de- 
acwpton of with to 

n wa u st in wmch I proppsatot. to 

valves should be placed 5 


U is the cylinder. 

If the sucker. 

c the handle. * 

4 the flexible pipe leading to this 
stomach. 

e the ejectment pipe. 

/ and g the two cocks as used at present. 
j and k the two valves, with hinges, to 
allow them to move to the dotted lines, 
A, i, and there stop them. 

From the above sketch it will easily 
be seen that, in raising the sucker, it 
will open the valve. j, and at the same 
time keep the valve, A, firm in its 
plaee, and that, in pressing it down? 
wards, the contrary 'will be the case ; 
by which means the trouble with the, 
cocks will be avoided* 

Perry-street, St. Pancras. F.H.* 

P. S. I conceive this 
might also beadvap^ogly^fejwd, 
into recovery of jpetow 
dr owned. 
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DISCOLORATION OF CORAL ORNA- 
MENT?. 

It has long been known, that neck- 
laces, bracelets, and earrings of 
Coral, undergo, after being worn, a 
very remarkable change, and become 
extremely white and porous. Jewel- 
lers have no other remedy for this 
deterioration, than to remove the 
upper stratum of coral, till they 
come to a depth where no alteration 
has been produced. 

This change had been ascribed to 
the action of air and of light ; but 
this was found by experiment not 
to have been the case : and a disco- 
loration never took place, unless 
when the coral had actually been 
worn as an ornament ; in which case 
it has sometimes been completely 
whitened, when used only two or 
three times upon the naked skin, and 
in heated apartments. A M: Virey,' 
who writes in the “Journal de Phar- 
macie,” ascribes the discoloration 
and porosity of the coral to the ac- 
tion of a particular acid which exists 
in the moisture of the body. Accord- 
ing to the analysis of Thenard, the 
acetic ; according to Berzelius, the 
lactic ; and according to Berthollet, « 
the phosphoric — acid is found in it, 
under particular circumstances. 

In order to prevent this deteriora- 
tion of coral, when used for the pur- 
poses of jewellery, M. Virey remarks, 
that it will be sufficient to impreg- 
nate it with a fat body, which will 
defend it from the immediate action 
of weak acids ; and, for this purpose, 
he recommends that the coral should 
be digested in warm oil, or melted 
wax, so as to enable it to resist the 
action of the acid to which it is ex- 
posed. 

SELF-MO VINO CARRIAGE. 

Mr. D. M‘Donald, of Sunderland, 
informs us, that he has invented a 
. “ Self-movingM achine” for travelling 
on roads, which has carried seven 
persons. “ It is propelled by means 
of treddles -. a man sits behind work- 
ing the same, and there .is a fly- 
wheel operating upon two cog-wheels, 
Which operate upon a square axle. 
You will, perhaps, think the man 
behind has hard labour— not so : 


from the velocity of the fly-wheel, 
together with the aid of a lever, 
which is in th^ hand of a person in 
front steering, he has not often to 
put his feet "to the treddlcs.” Mr. 
M‘Dynald intends, when he shall 
have improved the friction of the 
body of the carriage, to present the 
same to the Society of Arts ; and, as 
he desires to receive no emolument 
for the same, he hopes it will come 
into general use. 


PLAN OF A STOVE FOR PAPER AN If 

WOOLLEN - CLOTH MANUFACTU- 
RERS, &C. 

It is proposed that the stove shall 
be of cast metal, with a chimney of 
the same material continued up to 
the level of the top of the drying- 
roopt, and that the stove shall have a 
fire-door and close-door for the ash- 
pit, and an aperture into the ash-pit 
from a descending flue, brought from 
the top of the drying-room, and pro- 
vided with a slide or regulator in it. 
Let such a stove be placed within an 
air-chamber, built at the outsMe of 
the drying-room, the base of which 
must be on or below the level of the 
floor of the drying-room, and ex- 
tended to its height, four feet in dia- 
meter, inside measure, and to be 
there contracted to a suitable size for 
a chimney, and then continued to any 
desirable height. A space must be 
left open at tne base of the air-cham- 
ber, of the size of the fire and ash- 
pit doors, to supply the stove with 
fuel from the outside. 

On the side of the air-chamber let 
there be & descending flue of brick- 
work, connected at the top and 
brought down to the floor of the dry- 
ing-room, and there communicating 
with a horizontal brick flue, which 
should run along the centre of the 
room with branch flues on both sides, 
provided with regulators in all direc- 
tions, for admitting warm cur into all 
parts of the rdom. 

The air-chamber has ah opening, 
1 8 inches square at the bottom, below 
the level of the stove, for admitting 
the air from the outside, which, by 
coining in contact with the stove ana 
its chimney, will become rarefied, and 
heated. 
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CALCULATING the 

The stove is supplied with air, for 
the consumption of the fire, through 
its descending flue from the top of 
the dining-room, when its regulator 
is open; for, by the stove-chimney 
extending* say 10 or 15 feet above 
the height of the descending flue, the 
tire will have the effect of causing 
the steam and rarefied air to descend 
down that flue, acting on the princi- 
ple of a syphon, when all other com- 
munication to the stove is cut off, 
which air must be replaced by a sup- 
ply of air into the drying-room, and 
(tlve door and windows being per- 
fectly close) can only be had through 
the regulators in the warm-air flues 
from the air-cliamber; thus producing 
a constant and regular supply of 
warm air throughout the drying, 
rooms. When the slide or regu 
in the descending flue, conn Jator 
with the stove, is closed, the firected 
go out, so that no more fuel we will 
consumed than circumstances r 1H be 
Yours, respectfully, equire. 

Newcastle-on-Tyne. W. H. 


8H0RT RULES POR CALCULATING 
THE PRICE OF TIMBER. 

To compute the value of deals, 
the price per hundred being ascer- 
tained. 

Rule.— D ouble the price in pounds per 
hundred, and call the product pence, 
which is the value of one deal. 

Example. — D eal* cost 36/. 10#. per 
hundred, what is the value of one deal ? 

36/. 10#. 

2 


' n * ™^ of one deal } 73/. Os. or fo.ttf. 


To compute the Value of deals per 
hundred, when the value of one is 
ascertained. 

Rule — R educe the price of one deal 
to |>eiice, call the product pounds, and 
divide by 2. 

Example. — A deal cost 6#. lrf., at 
what rate is, that per hundred i 
6 #. U. 

13 

2) 73</., to be called pounds, 
1 o" f 1 l0j - P rice P er hundred. 
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A PERMANENT BUFF OR’ NANKBBN 
DYE, FOR M (JSLIN, LINEN, COTTON, 
AND, PROBABLY, SILK OR WOOL- 
LEN, FROM HORSE CHE8NUTS. 

For the buff colour, take the whole 
fruit, husk and all, when quite young 
(perhaps about as large as a small 
cherry) ; cut it small, and put it into 
cold soft water, with as much soap as 
will just cloud or discolour the water. 
When deep enough, pour off the clear 
part, and dip whatever is to be dyed, 
till it is the colour required. 

For fhe Nankeen colour, take the 
hunks of the fruit only; cut or break 
them small ; steep them in soft water, 
with soap as above, and dye in the 
same manner. The husks' may be 
used for the buff dye, after the ker- 
nels are formed ; but it is only when 
they are almost imperceptible that the 
whole fruit is used, and the bright- 
ness of the buff colour diminishes as 
the husk ripens, till, when quite ripe, 
the dye is most like nankeen. 

It is thought’ that this, which w»3 
discovered by accident many years 
ago, is not generally known ; ami that 
being a permanent, clieap, and easily 
procured dye, it may l>e useful, and 
supersede, in some measure, foreign 
dyeing stuff. Hie soap used was 
White or brown Windsor, and com- 
mon mottled, whichever was at hand. 
Hot water seemed not to answer so 
well as cold in making the dye, as it 
was less bright ; but once dyed, no- 
thing ever was found to efface the 
colour. A dyer would easily find the 
roportions,* and, perhaps, some al- 
ali, instead of that of the soap. But 
if tried at all , it is particularly re- 
(piested that the directions here given 
may be strictly followed at first, as they 
are’ exactly given by the person who is 
thought to have made tne discovery. 
Muslin, linen, cambric muslin, and 
calico, were tried : R did not dis- 
charge the colours of printed cottons. 

The husks may still be gathered 
during this month and most of Oc- 
tober. Whether any use can be made 
of them when dry, or whether the* 
dye can be made and kept till the 
young chesnuts are ready, has not 
been ascertained. 
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PROOltfl OF ART. 

Thfe difference between a nation 
With hud without the arts may be 
conceived, by the difference between 
a keel-boat and * steam-boat com- 
bating the rapid torrent of the 
. Missisippi* How slowly does the 
. former ascend, hugging the sinu- 
osities of the shore, pushed on by 
her hardy ntnd exposed crew, now 
throwing themselves in vigorous con- 
ceit on their oars, and then seizing 
the pendent boughs of overhanging 
trees ! she seems hardly to move ; 
Mid her scanty cargo is scarcely 
worth tike transportation ! With 

* What ease is she not passed by the 
steam-boat, laden with the riches of 
all quarters of the world, with a 
crowd of gay, cheerful, and pro- 
tected passengers, now dashing into 
the midst of the current, or gliding 
through the eddies near the shore l 
Nature herself seems to aurvey with 
astonishment the passing wonder, 
and; in silent submission, reluctantly 
to own the munificent triumphs, in 
her own vast dominion, of Fulton’s 
immortal genius ! — Mr. Clay. 

guntkr’s link. 

Sir — Your Correspondent, “ Unit,” 
(p. 364), inonires, “ where are 32 and 
161” Let nun open the sector, mad 
lay it before him, with that line up- 
permost, marked N, on the right. 
In the hue marked N find the first 
. 8 from the left, the which, to be 
readily found, is exactly 4 inches and 
f- from the left extremity of the sec- 
tor, or 1 inch and a half from the 
. opening of the sector towards the 
teft extremity. The 8 being found, 
Ihe next figure towards the right is 
a 9, and the next a 1 ; but the 1, in the 
example before us, must be called 
10; the next a 2, which must be 
called 20 ; the 3 must be called 30 ; 
and tiie 4 must be called 40; and 
so on till the 10 at the end must 
be called 100. But now let him look 
. hack to ti»e second 1, which I before 
mxaid ncusV be called 10; “Unit” 

• will find the space between the 
second 1 <10) mid the second 2 
(20) divided into 10 ports. I may 
here remark, that 6 parts of the 
10 are art the left half of the sec- 


tor, and the 4 parts on the right half 
of the sector; the parts being di- 
vided by the opening of the sector. 

“ Unit” may now refer to the 1 next 
to dbe 9, which one is to be called 
10 ; the first subdivision must be 
called 11* the second subdivision to 
he called 12, the third subdivision to 
be called 13, the fourth subdivision 
■ to be called 14, the fifth subddivision 
(which is easily distinguished by its 
being made twice as high as the other 
- subdivisions) to be called 15; the 
. sixth on opening 0f the- sector* to 
?be called 16 £“ Unit ” has now found 
the required 16); the seventh sub- 
division to be called 17 ; the eighth 
subdivision to be called 18; the ninth 
subdivision to be called 19 ; and the 

2 to be called 20. But there are 
also 10 subdivisions between the 2, at 
which we have arrived, and the 3, 
which will make the 3 to be called 
30, as before. There are also. 10 
subdivisions between the 3 (30) and 
the 4 (40) ; but 40 exceeds the num- 
ber in “Unit’s” data, his number 
being 32 ; let him then take two ouly 
of the subdivisions, on the right 
of the- 3, which is 30, and the 
two subdivisions will be called 32 j 
16 being at the opening of the 
sector. That “ Unit” may not pos- 
sibly mistake the 16, it is exactly 6 
inches from either end of the sector, 
(I baye presumed his sector to be 12 
inches inlength), and the 32, 4 inches 
and a half from the right extremity 
towards the opening, of the sector, 
or it is 1 inch and a half from the* 
opening of the sector towards the 
right extremity of the sector. If 
“ Unit” places one foot of the 
compasses aft 8, (haring previously 
taken the extent of 3* inches in 
the compasses), that extent will 
reach to two subdivisions past the 

3 (30), which two subdivitions will 
make 32; let him bisect that extent, 
and the half extent Wifi 'be equal to 
1 inch and a half ; that extent. When 
applied forward from the 8, will 
point out the opening of the sector, 
which is 6 subdivisions past the 1, 

* The reason t mention 3 inches is, 
' because f found the extent from the 
place of 8 to the place of 32 corresponds 
' exactly witir 3 inches hr length# 
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. wMch k called 10, making together 
« i$t nod if applied backwards* with 
the foot of the compasses nlaced on 
the second Subdivision past the 3 (30), 
it will point out the opening of the 
sector (16) as before. Let “ Unit” try 
the mean proportional of 12 and 43, 
thus ! place 1 foot of the compasses 
on the 2d subdivision on the right 
side of the 1, which in the last exam- 
ple was (as in this) called 10, and ex- 
tend till the other leg reaches to 8 
subdivisions On the right of the 4 (40), 
which is the place dr 43 ; bisect that 
extend and the half extent, with one 
foot on the second subdivision on the 
right of the 1 (10), the place of 12, 
will reach to four subdivisions on the 
right of the 2 (20), whiefa is the 
. pace of 24, the mean sought $ or, if 
applied backwards, one foo* must be 
. placed on the eighth subdivision, on 
the right Of the 4 (40) ; it will point 
Out four subdivisions on the right of 
the 2 (20) , as before, making 24 the 
’ mean sought. 

1 hope I may be excused for this 

* long article ; but I was afraid your 

CofrrespOftdcht, *' Monad,” in his 
answer, was not so explicit on the 
subject as “ Unk” required. I am, 
yours, W. Piuxett. 

. Ratcliff, Sept, Iff, 1824. 

PJS. Dollond, in St. Paul’s Church- 
yard, will supply “ Unit” wkhapam- 

• phiet on the subject for sixpence. 


dently be similar. To divide three* 
quarters of the square into any num- 
ber of similar pieces at pleasure, if 
the number be odd> draw two — itevth , 
one line through the square in one 
direction, and one line lest than the 
number of similar pieced it is pro* 
posed to make, apd one-\hir4 of that 
number more in the Other directioti. 
If a fraction occur, you must get jrid 
of it, as follows : . 

Example.— I n the above query, the 
number of similar pieces being odd, 

draw two Hue* one way* 6 * ff|, 

and, to get rid of the fraction* reduce 
to an improper fraction, and take the 
nominator y which, in this case is 20 : 
one less (19) is the number of Imes to 
he drawn through tfoe square the other 
way. Again, suppose you wish to. di- 
vide the thtee-qiiaKers into six similar 
parts, then bisect the square one w*y, 

and draw 6 + j - 1 - f iioef, the other 

way; this square will, eourequehtRLbe 
divided into sixteen parts, al»d the se- 
cond line win bound she quatter taksn 
away, and each saceeediEg line tine- 
sixth of the three-quarters, to be divided. 

1 am, &d. J. R 

High-*treet, SotithWaTk, 

Sept. 20, 1834. 


ANSWEftS TO QUERIES. 

QUOOLI&Rt'S problem. 

Si R,<H>-Looking as your last Num- 
her, I ffiid a Correspondent answer- 
ing a query, which I assume to hate 
beentlns -Suppose a square divided 
into any number of equal parts, and 
one quarter of these parts being taken 
away, how shad the remaining three- 
quarters of the square be divided into 
n*e equal and similar parts ? Your 
Correspondent gives one answer — I 
shad gw© another: thus— Let the 
Square he divided into 60 parts, by 
drawing two lines through it one way, 

and ninrteen the other. The fifth gator,” providing be wiU return it, aa 
toe vnU bound the one-quarter of the ft i* the only one I have left. %im- 

' wbok, ardeveiy third line will bound ^ - 

qqe-fiffo part of the remaining three- 
quarter*, and the five pieces will evi- 


ANswEfts to 

uaeiiqiEhiWG inscription, 

Sir,— T he following li the plan 
adopted by the celebrated antiquary, 
Mr. Brayley* in debipheringtne in- 
scriptions on foe tombs in Westmin- 
ster Abbey. 

Take a sheet of tissue paper ; hold 
it against, or ldjrft fffi,the stone, over 
the inscription $ then tide© $r rubber 
made of cloth, rolled up to about an 
inch m diameter, dip the end kt 
powdered black-ball, tub it gently 
over the paper where the fetter* are* 
and the inscription will appear. 

Sept. 13* 1824. T. E— W. 

P.S. I hare enclosed a specimen 
of paper, and an teeription upon it, 
which is at the serrice of ** finresti- 


speetkm he will ptreeive foe p ro e ms, 
fit is left with OUT Publishers for 
^InveitigatcttV* inipectiou.— 
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CHINESE METHOD OF MAKING SHEET LK^D, &C. 


APPLE BREAD. 

A vtry light pleasant bread is 
made in France by a mixture of 
apples and dour, in the proportion of 
one pound of the former to two of 
the tatter. The usual quantity of 
yeast is employed as in making com- 
mon bread, and is beat with flour 
and warm pulp of the apples after 
they have boiled, and the dough is 
then considered as set ; it is then put 
up in a proper vessel, is allowed to 
nse for eight or twelve hours, and 
then baked into long loaves. Very 
little water is requisite ; none, gene- 
rally, if the apples are very fresh. 

CHINKS! METHOD OF MAKING 
SHEET-LEAD. 

The Sheet-Lead which comes from 
China is manufactured in a way not 
generally known in this country. The 

3 >eration is conducted *by two meri. 

ne is seated on the floor, with a 
large flat stone before him, and with 
a moveable flat stone-stand at his 
side. His fellow-workman stands 
beside him with a crucible filled with 
melted lead, and .havings poured a 
certain quantity upon the stone, the 
other lifts the moveable stone, and 
dashing it on the fluid lead, presses it 
out into a flat and thin plate, which 
he instantly removes from the stone. 
A second quantity of lead is poured 
in a similar manner, and a similar 
plate formed ; the process being car- 
ried on with singular rapidity. The 
rough edges of the plates are then 
cut off, and they are soldered toge- 
ther for nse. 



NEW PATENTS. 

To Chas. Random Baron de Berenger, 
of Target Cottage, Kentish Town, in the 
Parish of St. Pancras, Middlesex, for his 
improvement as to a new method or me- 
thods .of applying percussion to the pur- 
pose Of igniting charges hi fire-arms ge- 
nerally, and in- a novel and peculiar man- 
ner,' whereby a reduction of the present 
high price of fire-arms can be effected, 
and tne priming is also effectually pro- 
tected against the influence of rain or 
other moisture ; such invention and con- 
trivances rendering the percussion prin- 
ciple more generally applicable even to 
common pistols, blunderbusses, and mus- 
kets, as well as to all sorts, of sporting 
• and other guns, by greatly reducing not 


oiilv the charges of their manufactvfe* 
but also those impeding: circumstances 
which persons have to encounter whilst 
loading or discharging fire-arms when in 
darkness, or whilst exposed to wet, Or 
during rapid progress — serious impedi- 
ments which soldiers and sailors, and , 
consequently the service, more particu- 
larly and most injuriously experience. — 
Dated 27th July, lc24. — Two months air 
lowed to enrol specification. 

To nioin as Wolrich Stansfeld, of 
Leeds, Yorkshire, merchant, for certain 
improvements in power looms and the 
reparation of warps for the same. — 27th 
ulv. — Six months. 

To Charles Jefferies, of Havannah 
Mills, near Congleton, silk-tbrower, and 
Edward Drakeford,of Congleton, watch- 
maker, both in the County of Chester, 
for their method of making a swift and 
other apparatus therefo belonging, for 
the purpose of windiug silk and other 
fibrous materials. — 2yth J uly. — Two 
months. 

To William Johnson, of Great Tothan, 
Essex, gentleman, for a means of eva- 
porating fluids, for the purpose of con- 
veying heat into buildings for manufac- 
turing, horticultural, ana domestic uses, 
and for . heating liquors in # distilling, 
brewing* and dyeing, and in making 
sugar and salt with reduced expenditure 
of fuel.— 5tl» August. — Four months. 


TO OUR 

READERS AND CORRESP ONDENTS. 

• Owing to a delay in the engraving of 
the Titles to oar Second Volume, we are 
obliged to postpone the publication of 
the Supplement, promised in our last, 
for two or three weeks. 

The letter of B. T., on the Mechanics' 
Institution, is, at his own request, in 
consequence of “ the perusal of our last 
week’s, publication ’ withdrawn . 

T. M. B. could never expect that his 
last letter would find a place. It is need- 
lessly abusive, and does not grapple with 
a single important fact in the case. 

V. T.— The information to which he 
refers is still wanted. 

“ A Mechanic” will please, to accept 
our thanks for his valuable hints ; they 

• shall be turned to account. 

Communications received from— T L 
Simpson— A Warm Supporter— Mr. El- 
lington— J.Tayldr — Tenacity — T. B. — 
An Admiler — W. Merritield — Old File — 
Phiio-Gunter— Pry— Jack Horner— S. P, 
—A Looker-on— Z. A. — Iutegritas — M. 
— 1). M‘F.— A Schoolmaster — N. O.— 
Bredv— W. Young. 


Comirtifnicntiopsi (po*t to be AMrewjd to 

the Editor, *t tj** Publishers, KNIGHT Kid 
. LACEY, 55, Fateruos/er row, Londbau 
'Printed by B. BbnslSv, BsN-couH, Fleet 
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The most valuable gift wRich the Hand of Science has ever 
yet offered to the Artisan.” Dm Birkleck. 
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18 MARQUIS OF WORCESTER’S CENTURY OF INVENTIONS. 

3 Century of &mt# anb Scantling* of^tirb&tbttituwto a£ at present 
$ can can to numb to b» fee trirtf antr perfected tof)td& (mg fcrrmerjtotr* 
tiring tost) £ babe, at tf)e instance of a potoeiful frtenb, enbeaboureb 
itoto, in ti)e pear 1655, to ftt buhm in tfurb a toag al mag guftfctentfg 
instruct me to put ang of torn in practice, (l) 

“ Artis et Naturae proles.” 


We were indebted, some tune 
since, to an intelligent Corres- 
pondent (S. R.) for the suggestion 
that the republicatioii, in our pages, 
of the Marquis of Worcester’s cele- 
brated Century of Inventions would 
render a valuable service to science, 
by making it more generally known 
to the mass of the community, and ob- 
taining for it, in particular, more of 
the consideration of practical men 
than it has hitherto received; and, 
by the same gentleman, we were 
also kindly favoured with a correct 
transcript of a copy of the work in 
his possession, which we have since 
collated with a copy in the hand- 
writing of the noble author himself, 
preserved in the Harleian MSS., at 
the British Museum, vol. 2428, and 
now present to our readers entire. 
From the readings in the foot-notes, 
which are those of the MS., it 
will be seen that the variations be- 
tween the two authorities are mostly 
immaterial. In one instance, how- 
ever (No. 88), the MS. has substi- 
tuted quite a different invention from 
that in the printed copy; and one 
which is credible enough, while the 
other beggars all conception. Our 
Correspondent (S. R.) has appended 
to his transcript a number of ori- 
ginal notes, illustrative of the Mar- 
quis’s inventions, which, along with 
some other illustrations in our pos- 
session, and such additional ones as 

(1). The following is the title in the 
MS. copy of the work, afterwards men- 
mentioued: 

From Aug. ye 29th to Sept, ye 21st, 1659. 

3 Cruturtr of tbeName* u b 
£>tantitngtf of rfuclj FnbenttomS m 
att preftni £ ran ran to mgtibe to 
habe trneb aub perfecteb mg former 
NoteO being totff; I babe enbea* 
bjoureb to left theft baton in jSutf* a 
toag as? mag sumcteuflg instruct me 
to putt ang nf them m practice, 
pablrtg to|jeretoitb to bn it 


may from time to time be commu- 
nicated to us (inviting hereby all who 
can throw any light on these “ sum- 
mary heads of wonderful things,” to 
favour us with their observations), 
we propose to give in our subsequent 
numbers. 

The author of this singular pro- 
duction, of whom our readers may 
not be displeased to know, previously, 
some particulars, was one of the most 
remarkable political characters of his 
age. He was “ the famous Earl of, 
Glamorgan, so created by Charles 
the First while lieir-apparent to the 
Marquis of Worcester. He was a 
bigoted Catholic, but in times when 
that was no disrecommendation, and 
when it grew a merit. Being of a 
nature extremely enterprising, and 
a warm loyalist, he was dispatched 
into Ireland by the Ring* Here his- 
tory lays its finger, at least is inter- 
rupted by controversy. The cen- 
surers of King Charles charge that 
Prince with sending this Lord to 
negociate with the Irish rebel Catho- 
lics, and to bring over a great body 
of them for the King’s service. The 
devotees of Charles would disculpate 
him and accuse the Lord Glamorgan 
of forging powers from the King for 
that purpose. The fact stands thus : 
the treaty was discovered, the Earl 
w&9 imprisoned by the King’s ser- 
vants in Ireland, and was dismissed 
bv them, unpunished, before the 
King’s pleasure was known. The 
Parliament complained ; the King 
disavowed the Earl, yet renewed his 
confidence in him ; nor did the Earl 
ever seem to resent the King’s dis- 
avowal, which, with much good 
nature, he imputed to the necessities 
of his Majesty’s affairs.” * 

The King, ** with all his affectiop 
for the Earl, in one or two letter? 
to others, mentions his want of judg- 

* Walpole’s Royal and Noble Authors., 
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-MARQUIS 0F; WeRCBSTBR’S 

incut. Perhaps his Majesty was glad 
to trust to his indiscretion. With 
that his Lordship seems (to have 
been) greatly furnished. We find 
him taking Oaths upon oaths to the 
Pope’s nuncio, with promises of un- 
limited obedience* both' to hh Holi- 
ness and to his delegate, and begging 
five hundred pounds of v the Irish 
Clergy,' to enable him to Ombark and 
fetch fifty thousand pounds — -like an 
alchemist, who demands a ' trifle of 
money for the secret of making gold. 
In another letter he promises 'two 
hundred thousand crowns, ten thou- 
sand arms for foot, two thousand 
cases of pistols, eight’ hundred bar- 
rels of powder, and thirty k or forty 
well provided ships ! ! When he h&d 
not a great in his purse, or as much 
g unpowder as would scare a corbie ! 

'It is certain that he and his father 
wasted an immense sum in the King’s 
cause ; of all which merits and zeal 
his Majesty was so sensible, that he 
gave the Karl the most extraordi- 
nary patent, perhaps, that ever was 
granted ; the chief powers of which 
were to make him Generalissimo of 
three armies aild Admiral, with no- 
mination of his officers, to enable 
him to raise money by selling liis 
Majesty’s woods, wardships, cus- 
toms and prerogatives, and to create, 
by blaiik patents, to be filled up at 
Glamorgan’s pleasure, from the rank 
of Baronet to that of Marquis. If 
any thing cofuld justify the dele- 
gation of such authority, besides his 
Majesty having lost all authority 
when he conferred it, it was the pro- 
mise with which the King concluded, 
of bestowing the Princess Elizabeth 
on Glamorgan’s son. It was time to 
adopt into nis family When he had 
into his sovereignty. This patent 
the Marquis, after the Restoration, 
ave up to the House* of Peers. He 
id not long survive that era, dying 
in 1667.” * 

The Marquis’s Century of Inven- 
tions, which we are n6w to lay befofe 
our Readers, was first printed in 
12mo., in 1683. Walpole is pleased 
to designate it as an “ amazing piece 
of folly j” blit later and better in- 


• Walpole. 


CENTURY 0F INVENTIONS. 

formed writers haye been led to 
think differently of it. Granger re- 
marks— “That a practical mathe- 
matician, who lias quickness to seize 
a hint abd sagacity to apply it, might 
avail himself greatly of these ’Scant- 
lings, though little more tlum a bare 
catalogue.” And the same writer 
was informed by the late Reverend 
and ingenious mechanic, Mr. Gains- 
borough, of Henley* brother to the 
cel d rated painter, that the Marquis’s 
work was far from being such a col- 
lection of whims and chimeras as; it 
has been supposed to be, and that, 
on the contrary, “ he highly esteemed 
the Author as one of the greatest me- 
chanical geniuses that ever appeared 
in the world.” It is quite certain, 
too, that since his time several of bus 
“ inventions ” or suggestions have 
been reduced to practice ; and hence 
the Whole have become entitled to 
' be treated with more respect . Pr o- 
fessor Robison goes so far even as 
to Affirm, that the steam-engine, the 
greatest discovery Of modern times, 
“ was, beyond all doubt, invented by 
the Marquis and though later re- 
searches have shown that this is 
somewhat unmerited praise, it is evi- 
dent that he entertained views of the 
applicability of steam as a moving 
power, such as no other individual 
of the age in which he lived had the 
sagacity to embrace. . 

The “ book” which he promises, at 
the conclusion of the Century, to 
leave to posterity, showing “ the 
. means to put in execution and 
visible trial all and every of these 
inventions, with the shape and form 
of all things belonging to them,*J— 
printed by urass plates,” he did not 
live to execute. The drawing which 
we have given at the head of this 
article, as the Marquis’s plan of a 
steam-engine, is an ideal sketch, de- 
signed by Professor Millington, from 
the account of the Century of Inven- 
tions (No. 68), with a slight alter- 
ation proposed by Mr. Stuart, in his 
Descriptive History of the Steam En- 
gine— namely, that of substituting one 
pipe in the centre, for a pipe placed 
at each extremity, os in the Profes- 
sor’s arrangement. A more parti- 
cular description of the Plate we re- 
serve for our next number, 
c 2 
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MARQUIS OF WORCESTER'S CBNTVRY OF INTENTIONS. 


TO THE KING'S MOSTEXCEtLENT MAJESTY. 

•Sir,— “ Scire meum nihil eat, nisi me srire 
hoc seiat alter,” saith the poet, and I must 
justly, in order to your Majesty, whose satisfac- 
tion is my happiness and whom to serve is my 
only aim, placing therein my summum bonum 
in this world : be, therefore, pleased to cast your 
gracious eye over this summary collection, and 
then to pick and choose. I confess I made it 
“but for the superficial satisfaction of a friend’s 
curiosity, according as it is setdown ; and if it 
might now serve to give aimto your Majesty 
how to make use of my poor endeavour--, it 
would crown my thoughts, who am neither 
covetous nor ambitious but of deserving your 
Majesty's favour, upon my . own cost and 
charges ; yet, according to the old English pro- 
verb, “ It is a poor dog not Worth whistling 
after.” Let but your Majesty approve, andl 
will effectually perform to the height of my un- 
derstanding: vouchsafe but to command, and with 
my life and fortune I shall cheerfully obey, and, 
met ugre envy, ignorance, and malice, ever ap- 
pear your Majesty’s passionately devoted, or, 
otherwise, disinterested subject and servant, 

WORCESTER. 

TO THE RIGHT HONOURABLE THE LORDS 
SPIRITUAL AND TEMPORAL, AND TO THE 
KNIGHTS, CITIZENS, AND BURGESSES 
OF THE HONOURABLE HOUSE OF COM- 
MONS, NOW ASSEMBLED IN PARLIA- 
MENT. 

My Lords and Gentlemen , 

Be not startled if I address to all, and every 
of you, this century of summary heads of won- 
derful things, even after the dedication of them 
to his roost eacellent Majesty, since it is with 
his most gracious and particular consent, as 
well as indeed no ways derogating from my duty 
to his sdcred self, but rather in further order 
unto it. since your Lordships, who are his gre**, 
council, and you, Gentlemen, his whole king- 
dom’s repre-e natives (most worthily welcome 
unto him), may fitly receive into your wise and 
serious considerations what doth or may pub- 
licly concern both his Majesty and his tenderly 
beloved people. 

Pardon me if 1 say (my Lords and Gentlemen) 
that it is joyntly your parts to digest, to his hand, 
’ these ensuing particulars, fiting them to his 
palate, and ordering how to reduce them into 

E ractice in a way useful and beneficial both to 
is Majesty and his kingdom. 

Neither do I esteem it less proper for me U* 
present them to you, in order to his Majesty ’s 
service, than it 13 to give into the hands of a 
, faithful and. provident steward whatsoever dain- 
ties and provisions are intended for the master’s 
diet ; the knowing and faithful steward being 
best able to make use thereof to his master’s 
. contentment and greatest profit, keeping for the 
morrow whatever should he overplus or need- 
less for the present day, or, at least, to save 
• something else in lieu thereof. In a word (my 
Lords and Gentlemen), I humbly conceive this 
simile not improper, since you are his Majesty's 
provident stewards, into whose hands I commit 
myself with all properties fit to obey you, that 
' is to say, with a heart harbouring no ambition, 
- but an endless aim to serve my King and coun- 
try ; and if my endeavours prove effectual (as I 
am confident they will), hit Majesty shall not 
- only become rich, but his people likewise as 
- treasures unto him j and his peerless Majesty, 
our Kjng, shall become both beloved at home 
and feared abroad, deeming the riches of a King 
■ consist in the plenty enjoyed by his people. 
And the way to render bim.to be feared abroad 
' is, to content hit people at home, who then, 
• with. heart and hand, are ready to assist him ; 
and whatsoever Godblessetb-me with to contri- 
bute towards the increase of his revenues in 


: any considerable way ? I desire it may be em • 

.. ployed to the use of nis people; that is, for the 
taking off such taxes or burthens from them as 
they ^chiefly groan under, and by a temporary 
. necessity only imposed upon them, which, being 
thus supplied, will certainly best content the 
King and satisfy his people, which, I dare say, 

- is the continual end of all your indefatigable 
pains, and the perfect demonstration of yonr 
zele to his Majesty, and an evidence that the 
kingdom’s trust is justly and deservedly reposed 
in you. And if ever Parliament acquitted 
themselves thereof, it is this of yours, com- 

- posed of most deserving and qualified persons 
— qualified, I say, with affection to your Prince, 
and with a tenderness to his people; with a 
bountiful heart towards him, yet a frugality in 

. their behalf. 

Go on, therefore, cheerfully (my Lords and 
' Gentlemen), and not only our gracious King, 
but' the King of Kings, will reward you the 

E ers of the people will attend you ; and his 
»sty will, with thankful arms, embrace you. 
be pleased to maxe use of me and my en- 
deavours to enrich them, not myself. Such being 
my only request unto you, spare me notin what 
your wisdoms shall find me useful, who do 
esteem myself, not only by the act of ibe water- 
commanding engine (which so chearfully you 
have past), sufficiently rewarded, but likewise 
with courage enabled me to do ten times more 
for the future ; and my debts being paid, and a 
competency to live according to my birth and 
quality Settled, the rest shall I dedicate to the 
service of our King and country by your dis- 
posals; and esteem me not the more, or, r ither, 
any more, by what is past, but what isto come ; 
professing really y from my heart, that my i nten - 
tions are to outgo the six or seven hundred 
thousand pounds already sacrificed^ if counte- 
nanced and encouraged by you, ingenuously 
. confessing that the melancholy which hatn 
, lately seized me (the cause whereof none of 
yon but may easily guess) hath, I dare sav, re- 
f tarded more advantages to the public service 
than modesty will permit me to utter; and 
now, revived by your promising favours, I shall 
• infallibly be enabled thereunto in the experi- 
ments extant and comprised under these heads, 
practicable with my directions by the unparal- 
leled workman; both for trust and skill, Caspar 
KaltofPs hand, who has been these five-and- 
thirty years as in a school, under me employed, 
and still at my disposal, in a place by my great 
expenses made fit for public service, yet lately 
like to be taken from me, and consequently 
from the service of King and kingdom, without 
the least regard of about ten thousand pounds 
expended by me, and through my seal, to tbe 
common good; my zeal, I say, a field large, 
enough for you (my Lords and Gentlemen) to 
work upon. 

The treasures buried under these heads, both 
for war, peace, and pleasure, being inexh&ust- 
. Me, I beseech you pardon me if I say so. It 
seems a vanity, bat it comprehends a truth, 
since no good spring but becomes the more 
plentiful % bow muen more it is drawn, and 
• the spinner to weave his webb is never stinted 
but further inforeed. 

The more than that you shall be pleased to 
• make use of my invention*, the more inventive 
, shall you ever find mo; one invention begetting 
still another, and more and more improving 
my ability to serve my King and you; and as 
, to my heartiness therein, there needs no. addi- 
tion, nor to my readiness a spur. And therefore 
: (my Lords and Gentlemen) be pleased to begin. 
- and desist not fromeommamttng metiH-I flag 
in my obedience and endeavours to serve my 
king and country : 

For certainly you’ll find me breathless first 
t’expire, 

Before my hand* grew weary, or my legs do tire 
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Yet, abstracting from any interest of my own, 
but as a fellow-sobject and compatriot, will I 
ever labour in the vineyard, most heartily and 
Tea Jily obeying 'the least sugimons from j on, 
by putting faithfully in execution what vot r 
judgments hhall think lit topitcli upon amongst 
this century of experiments, perhaps deri-ly pur- 
chased by me, but now frankly and gratis of- 
fered to you. Since my heart (methinks) can- 
net be satisfied in serving my King and coun- 
try, if it should cost them any thing, as I con- 
fess, when I had the honour to be near no 
obliging a master as his late Majesty, of happy 
memory, who never refused me his ear to any 
reasonable motion ; and as for unreasonable 
ones, or such, as were not fitting for him to 
grant, 1 would rather have to dyed a thousand 
Heaths then ever to have made one unto him. 

Yet whatever 1 was so happy as to obtain for 
any deserving person, my pains, breath, and 
interest, imployed therein, satisfied me not, un- 
less I iikewise satisfied the fees ; but that was 
in my golden age. And even now, though my 
ability and means are shortened (the world 
knows why), my heart remains still the same ; 
and he you pleased (my Lords and Gentlemen) 
to rest mo t assured, that the very complacency 
that I shall take in the executing your com- 
mands shall be unto me a sufficient and abun- 
dantly satisfactory reward. 

Vouch ale, therefore, to dispose freely of me, 
and whatever lieth in my power to perform — 
first, in order to his Majesty’s service; se- 
condly, for the good and advantage of the king- 
dom ; thirdly, to all your satisfactions, for par- 
tieular profit and pleasure to your individual 
selves: professing that, in all and each of the 
three respects, 1 will ever demean myself as it 
best becomes, 

My Lords and Gentlemen, 

Tom 1 most passionately bent fellow-subject in 
his Majesty's service, compatriot for the pub- 
lic good and advantage, and a most humble 
servant to all and every of yon, 

WORCESTER. 

A CENTURY OF THE NAMES AND SCANT- 
LINGS OF INVENTIONS BY ME. ALREADY 
PRACTISED. 

1. Several sorts of seals, some shewing by 
•crews, others by gages fastening or unfastening 
all the marks at once, others by additional 
points and imaginary places, proportionable to 
ordinary escocheons and seals to arms, each way 
palpably and punctually setting down (yet pri- 
vate from all others but the owner and by his 
assent) the day of the month, the day of the 
week, the month of the year, the year of our 
Lord, file names of the witnesses, and the indi- 
vidual place where any thing was sealed, though 
in ten thousand several places, together with 
the very somber of lines contained in a con- 
tract, whereby falsification may he discovered 
and manifestly proved, being upon good grounds 
suspected. 

Upon any ef these seals a man may keep ac- - 
counts of receipts, and disbursements, from one 
fiuthing to an hundred millions, punctually 
shewing each pound, shilling, penny, orfarihing. 

• By these seals, likewise, any letter, though . 
written but in English, may be read and under- 
stood in eight several languages, and in English 
itself to clean contrary and different sense, un- 
known to any bat the correspondent, and not to 
be read or understood by him neither, if opened 
before it arrives unto him ; so that neither threats 
nor hopes of reward can make him reveal the 
secret, tbe letter having been intercepted and 
first opened by the enemy. 

2. How ten thousand persons may nse those . 
seals to all and every Of the purposes aforesaid, 
and keep their secrets from any but whom they 
■please. 


3. A cypher and character so contrived that 1 
one line, without returns and circumflexes 
stands for each and every of the 24 letters, amt 
as ready to b« made for the one letter as the 
other. 

4. This invention refined, and so abbreviated » 
that a point only sheweth distinctly slid signifi- 
cantly any of the 24 letters, an t these very » 
points to he made with two fens • so that no time 
will be lost, but as one finger risetfa,the othir 
may make the following letter, never cloggir g 
the memory with several figures for words and 
combinations of letters, w hich with ease, ai d 
void of confusion, are thus speedily and punc- 
tually, letter for letter, set down by naked and 
not multiplied points. And nothing can be ‘ 
less than a point, the mathematical definition of • 
it being, cujuspart nuUa. And of a motion no 
swifter imaginable than semiquavers or releshes 
yet applicable to t is manner of writing. ’ 

6. A way, by circular motion, either along a 
rule or ringwise, to vary any alphabet, even 
this of points, so tlmt the self-same point, indi- 
vidually placed, without the least additional 
mark or variation of place, shall stand for all 
the 24 letters, and not for the same letter twice 
in ten sheets writing, yet as easily and cer- 
tainly read and known as if it stood but for one • 
and the self-same letter constantly signified. 

6. HoWj at a window, as far as eye can dis- ‘ 
cover black from white, a man may hold dis- 
course with his correspondent, without noise 
made or notice taken ; being, according to the 
occasion given and means afforded, ex re nata 
and no need of provision beforehand, though 
much better if foreseen, and means prepared for - 
it, and a premeditated course taken by mutual ' 
consent of parties. 

7. A way to do it by night a4 well as by day. 

though as dark as pitch is black. 7 

6. Away how to level aud shoot cannon by 
night as well as by day, and as directly, without 
a platform or measures taken by day, yet bv a 
plain and infallible rule. J 

9. An engine portable in one’s pocket, which ■ 
may he carried and fastened on the inside of the 
greatest ship, tawpiam aliud agens, «nd, at • 
any appointed minute, though a week after, 
either of day or night, it shall irrecoverably gink j 
that ship. 

10. -A way, from a mile off, to dive and fasten 
alike engine to any ship, so as it may punc- 
tually work tlie same effect either, for time or • 
execution. 

-1. How to prevent and safeguard any ship 
from such an attempt by day or night. 

12. A way to make a ship not possible to be 
sank, though shot an hundred times betwixt 
w ind and water by cannon, and should lose a 
whole plank, yet, m half an hour’s time, should 
be made as nt to sail as.before. 

13. How to make such false decks as, in a 
moment, should kill and take prisoners as many 
as should board the ship, without blowing the 
decks up, or destroying them, from being re- 
ducible, and in a quarter of an hour’s time 
should recover their former shape, and to be 
made fit for any employment, without discover- . 
ing the secret. 

14. How to bring a force to weigh up an an- 
chor, or to do any forcible exploit, in the nar- 
row est or lowest room i any ship, where few 
hands shall do the work of jtnany ; and many < 
hands applicable to the same force, some stand- . 
ing, others sitting, and, by virtue of their se 
veral helps, a great force augmented in little 
room, as effectual as if there were sufficient 
space to go about with an axletree, and work j 
far from the centre. 

15. A way to make a boat Work itself against 
wind and tide, yea, both without the help uf 
man or b.-ast; yet so that \he wind or tide, 
though directly opposite, shall force the ship or 
boat against itself, and in no point of the 'eom- 
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pi^ss, but it shall be as effectual as if the wind 
were in the pupp , or the stream actually with . 
the oourse it is to steer, accordiog to wh:ch the 
oars shall row, and necessary motions tyork and 
move, towards the desired port or poiut of the 

16. How to make asea-caitle, or fortification, 
cannon proof, and capable "f containing a thou- 
sand men, yet sai lable at pleasure to defend a pas- 
sage ; or, in an hour's time, to divide it -elf into 
three ships, a* tit a. d trimmed to sail as before ; 
a nd even whilst it is a fort or castle they shall he 
unanimously steered, and effectually bed iven, . 
by an indifferent strong wind. 

17. How to make upon the Thames a floating 
r irden pf pleasure, with trees, flowers, banqnet- 
inr-bouses, and fountains, stews for all kinds of . 
fishes, a re.-erve for snpw to keep wine in, deli- 
cate bathing places, and the like; with music 
ma le with (2) m ils, and all in the midst of the 
stream, where it is most rapid. 

IN. An artificial fountain, to be turned, like 
an hour-glass, by a child in the twinkling of an 
e; # ; it holding a great quantity of water, and 
of force sufficient to make snow, ice, aud tlinu- . 
der, with a chirping and siuging of birds, and 
shewing of several shapes and effects usual to 
fountains of pleasure- 

19. A little engine within a coach, whereby . 
a child may stop it, and secure all persons witliin 
it, and the coachman himself, though the horses 
be never so unruly in a full career; a child being 
sufficiently capable to loosen them in what pos- 
ture soever they should have put themselves, 
turning never so short, for a child can do it in 
the twuikling of an eye. 

%'). How to bring up water balancewise, so 
that as little weight or force as will turn a ba- 
lcnce will be only nerdful, more tbao the weight 
of the water within the buckets, w hich, coun- 
terpoised, empty (3) themselves one into the 
other, the uppermost yielding its water (how 
great a quantity soever it holds) at the selfsame 
time the lowermost taketb it in, though it bean 
hundred fathom high/ 

21. How to raise water constantly with two • 
buckets only, day and night, without any other 
force than its own motion, using not so much 
a 3 any force, wheel or sucker, nor more pulleys 
than one, on which the cord or chain rolleth, , 
with a bucket fastened at each end. This, I 
confess, I have seen aud learned of the great ma- t 
theiuutician Claudius (4) his Studies at Rome, 
he having made a present thereof unto a Cardi- 
nal; and I des re not to ow n any other men’s 
inventions, but if 1 set down any, to nominate 
likewise i he inventor. 

22. To make a river in a garden to ebb and 
flow constantly, though twenty foot over, 
with a child's force, in some private room, or 

P lace out of sight, und a competent distance 
om it. 

23, To set a clock i-> (5) a castle, the water 
filling the trenches about it ; it shall shew, by 
ehhii.g and flowing, the hours, minutes, and 
seconds, and all the comprehensible motions of 
the hea\ens, and counterlibration of the earth, 
ai'tmruing to Copernicus. 

24. How to increa-e the strength o f a spring 
to such an height as -to shoot bumbasses and 
ballet* of an hundred por.nd weight a steeple 
hdaght, and a quarter of a mile off, and more, 
ste-ire bowwise; admirable for fire- works, and 
astonishing of besieged cities, when, without 
warning given by none, they find themselves 
so furc bly and dangerously surp’ised. 

25. H >w to make a weight that cannot take 
ap an hundred pound, and yet shall take np 

21. *• By,’* MS. copy. 

3) “ i onnterpoised and empty.” 

(4) “ Clavius.” 

(5) ‘‘ As within.*’ 
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two hundred pound, and at the selfsame dis- 
tance from the centre ; and so, propurtionably, 
to millions of pounds. 

26. To raise weight as well and as forcibly 
with the drawing back of the lever, as with the 
thrusting it forwards ; and, by tint means, to 
lose no time in motion or strength. This I saw 
in the arsenal at Venice. 

, 27. A way to move to and fro huge weights, 
with a most inconsiderable strength, from place 
t > place. For example, ten ton with ten pounds, 
and legs; the said ten pounds not to full lower 
than it mak *s the ten ton to advance or retreat 
upon a level ... 

28 A bridge, portable in (6) a cart with six 
horses, which in a few hours tin ? may be placed 
over a river half a mile broad, whe con with 
much expedition may be transported horse, foot, 
aud cannon. 

29. A portable fortification, able to contain 
five hundred fighting men ; and Jet. ill six 
hours time, may be set up and nim’e cannon- 
proof, upon tile side of a rirer or I'ass, with, 
cannon mounted upon it, and as complete as a 
regular fortification, with half-moons and coun- 
terscarps. 

3*». A way, in one night’s time, to raise a 
bulwark twenty or thirty f--ot high, cannon - 
p' oof, and cannon mounted upon it, with men 
to overlook, command, a id ba ter a town ; for 
though it contain hut four p : eces, t ley shall be 
able to discharge two hundred bttkets each hour. 

91. A way how', safely and speedily, to nr>ke : 
an approach to a castle or town wa'I, and over 
the very ditch, at noon day. 

32. How to co*npo-e an univer «1 character, 
methodical and easy to be written. >et intelli- 
gible in any language ; so that it an English- 
man write it iii Enelish, a Fre elwnno, Italian, 
Spaniard, Irish* Welch,, being scholars, yen, - 
Grecian or Hebreau, shall as perfectly nnder-:. 
stand it in their own tongue as if they were per-' 
feet Ei’glirh, distinguishing the verbs from 
nouns, the numbers, tenses, and case-*, as pro- 
perly expressed in their own language- as *♦ 
was written in English. 

33. To write with a Beadle and thread, whit* 
or any colour, upon whtte,or any other col- m A 
so that one stitch shall significantly shew an* 
letter, aud as readily and as ea-uly shew tU 
one letter aa tlie other, and-fit for any language. 

84. To write by a knotted silk string, so that % 
every knot shallsignify any letter, with comma, 
full point, or interrogation, and aa legible as 
with pen and ink upon white paper. 

35 The like, by the fringe of glo - es. 

36. By stringing of bracelets. 

37. By pink’ll glovfes.* 

8t. By holes in the bottom of wa-eve. 

39. By a lattin, or plate lanthorn (7). 

4‘t. By the sir ell. 

41. lly the taste. 

42. By-the touch.. 

Note —By these three senses, as perfectly, 
distinctly, and aacohfijuedly, yea, as readil> as . 
by the sight. 

43. How to vary each of these, so thdt ten 
thousand may know them* and yet keep the un- : 
derstanding part from any hut their corres- 
pond* nt. 

44. To make a key of a chatnber-cloo*\ which 
to.yonr sight hath its wards and roiepipe but 
paper thick, and yet at pleasure, i»» a minute of 
an hour, shall become a perfect pistol, capab.e 
to shoot through a breast-plate commonly of 
carabine proof, with p'ime, powder, and fire- 
lock, and is coverable in a st» auger’s hand. 

45. How to light a fire and candle at w hat 
hour of the night one waketh, without rising or 
patting one’s hand out of tba bed. And the 

(6) “ Upon.” 

(7) “ Caudlestick lantera.” 
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same thing becomes (8) a serviceable pistol at 
pleasure ; yet by a stranger, not kn wing the 
secret, veeinetb but a dexterous tindrr-hox. 

46. How to make an artificial b rd, to fly 
\vh>«‘fi way and as long as one plea^eth, by or 
against the wind, sometimes chirping, other 
times holering, still tending the way it is de- 
signed for. 

47. To make a ball of any metal, which, thrown 

into a pool or pail of water, shall presently rise 
from the bottom, and constantly show, by the 
superficies of the water, the hour of the ‘day or 
niuht, r.«*ver rising more out of the water thad 
just to the minute it sheweth of each quarter of 
the. hour ; and if by force kept under water, yet 
the time >s not lost, but recox ered as soon as it 
is permitted to rise to the superficies of the 
water. ' 

48. A screwed ascent, instead of stairs, with 
fit landing-places to the best chambers of each 
story, with back stairs within the noell of it, 
conxenicnt for servants to pass up and doxm 
to Urn inward rooms of them, unseeu and pri- 
vate. 

49. A portable engine, in the way of- a to- 
bacco-tongs, whereby a man may get over a 
wall, or get up agalp, being come down, finding 
the coast proving un secure to him. 

50. A complete light portable ladder, which, 
tgkeii out of one’s pocket, may be by himself 
fastened on hundred foot high, to get up by from 
the ground. 

51. A rule of gradation, which with ease and 
melh' d reduceth all things to a private cor- 
respondence, most useful tor sec ret i utell i pence. 

oJ. How to signify words, and a perfect dis- 
course. by jangling o bells of any parish church, 
or by any musical instrument within hearing, 
in u seeming way of tuneingit, or of an unskil- 
ful beginner. ' 

53. A way how to make hollow and cover a 
water-screw-, as big and as long as one pi ease th, 
in au easy and cheap way. 

54. Ho xv to make a water-screw tight, and 
yet transparent and .r?e from breaking, but so 
clear that one may palpably see the water, or 
any heavy thing, how and why it is mounted by 
turning. 

55 { A double water-screw, the innermost to 
mount the water, and the outermost for it to de- 
scend more in number of threads, and, conse- 
quently, in quantity of water, though much 
shorter than the innermost screw , by which the 
water ascendeth— a extraordinary help 

for the turning of the screw to make the water 
rise. 

56. To provide and make, that all the weights 
of. the descending side of a wheel shall be per- 
petually further frqra the center than those of 
the mounting side, and yet equal in number and 
heft to (9) the one side as the other, A most in- 
credible 'thing, if not seen, but tried before the 
late King (of blessed memory) ( 10) in the Tower, 
»y my directions, two extraordinary Embas- 
sadors accompanying bis Majesty, and the. Duke 
oi Richmond and Duke Hamilton, with most of 
f.e Court attending him. The wheel was 11 foot 
• vt-r,and 40 weights, *>f 50 pounds a-picce. Sir 
Willium Balfore, (11) then Lieutenant of the 
Tower, can justify it, with several others. They 
a 1 saw, that no sooner the great weights passed 
O.i* diameter line of the lower (12) side, but they 
hung a loot further fioni the center; nor nd 
» >>ner passed the diameter line of the upper side, 
hut tbe> hung a foot nearer. Be pleased to (13) 
judge the consequence. 


(*) * To be.** 

(9) “Of.** 

i :o) *• Of happy and gloriou Ac. 
(ii) “ Sir XV. Boliurd.’* 

Upper." 

(i3) Lower.** 


57. An ebbing and flowing water- work, in 
two vessels, into either of which, the water 
standing at a level, if a globe be east in, instead 
of rising it presently ebbeth, and so remaii.eih 
until a like globe be cast into the other ve.-eel, 
which the water is no sooner sensible of, but 
that (14) vessel presently ebbeth, and tin* other 
flowed), and so continueth ebbing and flowing 
until one or both of the globes be taken out, 
working some little effect besides its own mo- 
tion, without the help of any man within sight 
or hearing : but if either ©I the globes be taken 
out, with evtfr so swilt or easy a motion, at the 
very instant the ebbing and flowingceaselb : for 
if, during the ebbing, you ta! e out the globe, 
the water of that vessel presently rtturnelh to 
flpw, and never ebbeth after, until the globe he 
returned into it, and then the motion beginuelh 
as before. 

58. How to make a pistol discharge a dozen 
times with one loading, and without so much 
as once new priming requisite, or to change it 
out of one hand into the other, < r stop ouefs 
horse. 

59. Another way, as fast and effectual, but 
more proper for carabines. 

60. A way, with a flask appropr ated unto if, 
which will fnrnish either pistol or carabine 
vbitti a dozen charges in th ee mii.utes’ t mo, 
to do the whole execution of a dozen shots, as 
soon as one pleaseth, propopiocabl). 

61. A third way, and particular ior mosqnets, 
without taking them from their rests to chaige. 
op prime, to a like execution, ami as last as 
the flask, the musquet containing but one 
charge at a time. 

; 6 2. A Way lor a harquebus?, a crock, or, 
ship musket, six upon a carnage, shooting 
with such expedition, as, without danger, one, 
m«y charge, level, and discharge- than, sixty 
times in a minute of an hour, two or three to 
gether. . ■ • 

63. A sixth way,. most excellent for saker?, 
differing from the other, yet as swift. 

64. A seventh, tried and approved before the 
late King (of ever blessed memory), and a 
hundred Lords and Ccmmoas, in a canntln of 
eight inches half quarter, to thoot bul.ets of G*1 • 
pounds weight, and v4 pounds of powder; 
twenty times in six minutes: so’ clear, from 
dancer, that, after a 1 weredischa g4d, a pound 
of butter did not melt, being laid upon the 
cannon hritch, nor the green oil <ii coloured 
that was first anointed and used, between tlie 
barrel thereof, and the ensiiie liaxing nexer iU . 
it, -nor within six foot of it, but one charge at ( 
a time. 

.66. A Way that one man, in the cabbinymoy 
govern the whole side pi ship inusqueu, to 
the number (if need require) of 2 or 30< 0 shots. 

66. 'A way that, against several avenues to a 
fort or castle, one man may charge 50 cannons 
playing, and stopping when he pleaseth, though 
out of sight of the cafinou. 

67. A rare way, l kewise, for musqurtoons 
fastened to the pummel of the saddle, so that a 
cominon trooper canuot miss to charge them 
with twenty or thirty bullets at a time, even 

- in lull career. r 

“ When I first gave roy thoughts to make 
“ guns shoot often, 1 thought there had been 
“out one on ly t exquisite way inventible, yet 
“ by several trials, and much charge, 1 hav ; 

“ perfectly tried all ^hese.** 

6*«. An adm rable and most forcible way to 
drive up water by fire, not by drawing or sucx- 
ing it upwards, lor that must be, as the. philo- . 
sddfctfr callcth it, infra sp hair am aciivxtatis , 
which is but at such a distance. But this way 
hath no bounder, if the vesimls be strong enough j 
•for I have taken a piece of a whole cannon. 


(14) “ The.** 
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whereof the end was bant, and filled it three- 
quarters fall of water,(15) stopping and screwing 
up the broken end, as atso the touch-hole, and 
making a constant fire under it, within *4 hours 
it burst, and mnde a great crack : so that having 
m way (16) to make my vessels, so that they are 
-strengthened by the force within them, and the 
one to fill after the other, I have seen the 
water ran like a constant fountain-stream, 40 
foot high; one vessel of water, rarified by tire^ 
driving up 40 of cold water. And a man that 
tends the work is but to turn two cocks, that 
one vessel of water being consumed, another to 
force and refill with cold water, and so suc- 
cessively, the fire being tended and kept con- 
stant, which the selfsame person may likewise 
abundantly perform iu the Interim between the 
necessity of turning the said cocks. 

00. A way how a little triangle screwed key, 
not weighing a shilliug, shall be capab!e.( 17) and 
strong enough to bolt and unbolt, round about 
a great chest, an hundred bolts, through AO sta- 
ples, two in each, with a direct contrary mo- 
tion, and as many more from both sides and 
ends; and, at the selfsame time, shall fasten 
it to the place, beyond a man's natural strength 
to take it away ; and, in one and tbs same 
turn, both locketh and openeth it. 

70. A key. with a rose-turning pipe, and 
two roses, pierced through endwise the bit 
thereof, ( IS) with several handsomely contrived 
wards, which may likewise do the same effects. 

71. A key perfectly square, with a screw 
turning within it, and more conceited than any 
•f tha rest, and no heavier than the triangle- 
screwed key, and doth the same effects. 

78. An escutcheon to be placed before any 
of these locks, with these properties 

1st, The owner (though a woman) may. with 
her delicate hand, vary the ways of coming to 
open the lock ten millions of times, beyond tho 
knowledge of the smith that made it, or of 
me who invented it 

2d. If a stranger open it, it setteth an alarm 
a going, which the stranger cannot stop from 
running out j and, besidas, though none should 
be within hearing, yet it catcheth bis hand, as 
a trap doth a fox j and though far from maim- 
ing him, yet it leaveth such a mark behind 
it as will discover him if suspected ; tho 
escutcheon, or lock, plainly shewing what mo- 
nies he hath taken out of the box to a farthing, 
and how many times opened since the owner 
bad been at it. 

73. A transmittable gallery over any ditch or 
breach in a town wall, with a blind and parapit 
cannon proof. 

74. A door, whereof the turning of the key, 
with the help and motion of the handle, makes 
the hinges to be of either sideband to open either 
inward or outward, as one is to enter or to go 
out, or to open in hall 

75. How a tape or ribbon-weaver may set 
down a whole discourse, without knowing a 
letter, or interweaving any thing suspicious of 
ether secret than a new-fashioned ribbon. 

76. How to write in the dark as straight as by 
day or candle-light. 

77. How to make a man to fly, which I have 
tried with a little boy of ten years old in a barn, 
from one end to the other, on an bay-mow. 

78. A watch to go constantly, and yet needs 
no ether winding from the first setting on tha 
eonl or chain, unless it be broken, requiring no 
o‘her care fr<im one man than to be now and 
then consulted with concerning the hour of the 


(15) “ Full ’•-merely. 

(161 “ Found a way.” 

(17) “ Triangle and screwed key shall be 
capable. * 

U8) “ Together” 
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day or night ; and if it be laid by a week tog** 
ther, it will not err much, but the oftener looked 




day or night. 

79. A way to lock all the bo».es of a cabinet 

» never so many) atone time, which were 
oularkeya, appropriated to each lock, 
opened severally and independent the one of 
the other, as much as coneerneth tint opening 
of them, and by these means cannot be left open 
unawares. 

80. How to make a pistol barrel no thicker 
than a shilling, apd yet able to endure a musquet 
proof of powder and bullet , 

81. A combe-conveyance carrying of letters, 
without suspicion, the head being opened with 
a needle-screw drawing a spring towards tbetn, 
119) the corobe being made but after an usual 
form carried in one’s pocket 

88. A knife, spoon, or fork, in an usual pot 
table cake, may have the like conveyances ic 
their handles. 

83. A raspin-mill, for hartshorn, whereby a 
child may do the work of half-a-dozen men, 
commonly taken up with that work. 

84. An instrument, whereby persons ignorant 
in arithmetiek may perfectly observe numera- 
tions and substructions of all sums and frac- 
tions. 

85. A little ball, made bribe shape of a plum or 

K sar, being (20) dexterously conveyed or forced 
to a body’s month, shall presently shoot forth 
such and so many bolts of each side and at 
both ends, as, without the owner’s key, cAn 
neither be opened or filed off, being made of ' 
tempered steel, and as effectually locked as an 
iron cbest 

86. A chair, made a-Ia-merfe, and yet a stranger 
being persuaded to sit down in*t, shall have im- 
mediately his arms and thighs locked up beyond 
his own power to loosen them. 

87. A brass mould, Jo cast candles, in which 
a man may make 500 dozen in a day, and add 
an ingredient to the tallow, Which will make it 
cheaper, and yet so that the candles shall look, 
whiter and last longer. 

88. (21) Ho w to make a brazen or stone head, 
in the midst of a great field or garden, so artificial 
and natural, that though a man' speak never so 
softly, and even whispers into the ear thereof, - 
it will presently open its mouth, and resolve the 
question in -French, Latin, Welch, Irish, or 
English, in good terms uttering out of his mouth, 
and then shut it until the next question be 
asked. 

89. Wbite silk, knotted in the fingers of a 
pair of white gloves, and so contrived, without 
suspicion, that playing at primero, at cards, one 
may, without clogging his -memory, keep reck- 
oning of all sixes, sevens, and aces, which he 
hath discarded. (28). 

90. A most dexterous dicing-box, with boles 
transparent, after the usual fashion, with a de- 
vice so dexterous, that, with a knock of it 
against the table, the four good dice are fas- 
tened, and it looseneth four false dice made fit 
for the purpose. 

9L An artificial hone, with saddle and capa- 
risons fit for running at the ring, on which a 
man being mounted, with his lance in his hand, 
he can at pleasure make him start, and swiftly 
run his career, using the dece t posture with 
6oi» grace, may take the ring as handsomely, 
and running as swiftly, as if be rode upon a 
barbe. 


(19) ** One.” 

(201 “ Which being.” 

(21). “An engin without ye least noyse, 
knock, or u;*e of tyre, to coyne and stamp lUOlb. 
in an houre by one man,” 

(23). Without foulp’.ay.” 
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93. A acrew, made, like a water-screw, bat belonging to them, shall fee printed hy brass 
the bottom made of iron plate, spade-wise, plates. ■ ■ * ■ 

which, at the side of a boat, emptieth the mud /« * ^ . 

of a pond, orraiseth gravel. 1 honum publicum, etad major** Det 

38. An engine, whereby one man may take ghorntm. (24). 

•ut of the water a ship of 600 ton, so that it THP r0 t*r'ri?x.'re 

may be calked, trimmed, and repaired, without THE CONTENTS . (25) 

iSt&SZZSS™' ° f S,0CtS ’ and “ •“"* Iffrifent N °i 

94 V A link engine, portable in one', pocket, Ao'one-*^ f "K'“ 10 " cb ow "*' * 

whteh, placed to an, door, without any nuise but R«h,.|.<>n* tin, ® 

•«?TL°^“LTwn«rCd,ome nnd ta Vu theai 1^" II i 

rtrong to shoot two amm’., eitlier ToZlTthel^ ****" (S6) t 

s^Te^r^r^i^n , S5 io 

backward. ' . r •*••*••••-• * • ) 

as s 

HpaSttauss r««£as£fc | 

w. An instrument whereby an Ignorant per- £ n^eaaan tfn illjL' * }S 

by his eye ’ A coach-saving engine ,....19 

. ?8. An engine, m contrived, that working the £ "• 2? 

prnmoa mofttle forward or backward, upward or An ebbinff . S Vi ” 1* £i 

downward, circularly or cornerwise, to and fro, i. ebb ; n f . n H r, ^ e f 1 *" V *: * ; ~ : • • • ^ 

straight, upright, or downright, yet the pro- a .£?!!$ “ d 9ow,nf? clock (29) .. 23 

augment and contribute strength nnto the in- A moveable fort i first inn* * 25 

tendedyaork and operation ; and, therefore, I £ Sv hnlX»r? & ° n £ 

call thiseo semi- omnipotent engine , and do in- An ann?onrMnJ 2 ? 

tend that a model thereof be buried with me. a„ nnnyrrsal riLi-artl,.' * £ 

99. How to make one pound weight to raise a needle slnl.nbJ* 0 * * F 3? 

a* hundred as high as one pound Falleth, and A knottadsti !n» AiniiVk V * 33 

yetjho hundred .pound descending doth what ' A frinee llnhahet P b V % 

nothing lass than one hundred pound can effect a bracelet Lr.hALv 

100. TJpon so potent a help as these tyo last- a pinked elove ttlfehahet * ^ 

mentioned inventions, a water-work is, by many a 5eve alohJw Pbl 21 

years experience and labour, so advantageously a lanthonvalnhsh^t • £ 

by me. contrived, that a child's force bringetfe lAnth <» m alphabet 39 

un, an hundred foot high, an incredible quan- *n alohabet Kv ti,./ St * 1? 

tiW of water, even two foot diameter, sonatu- A a ‘ phabet hy the J f aste . « 

rally, that the work will no the heard, even into A variation of all a«V2lS! * V\V * * * V"' 12 

the next room ; and with so great ease and geo - A kev ni T, nd 64011 of thes0 ( 31 ) • • • • 

metrical symmetry that though it work day and A most conceited* tVAnV* hVC H 

night, from one end of the year to the other, it ^ artificial htd tinder box % 

Kitt not rtquireforiy tkillin,* reparation to the An S^r^atohL’li - j® 

whek^ne, nor kinder MW, day-work , 123) A , crewfd ^."n. if H 

ftud I may boldly call it the most stupendous a + a - scent °\ stairs 48 

work in the whole world : not only, with little A nnf . kf . t engine 49 

charge, to drain all sorts of mines, and furnish A P n i e nf ' * f® 

cities with water, though never so high seated, A * #■ V ' ii ?i 

aswel. to keep them sweet, running through An n g of bells ........52 

several streets, and so performing the work of a transuarent S 

scavengers, as well as furnishing the inhabi- a doubE* 51 

tauts with sufficient water for their private <*c- An b h p/n cr ^ ^ * *"•**• 

casions} but likewise supplying rivera with suf- Aeons S* 1 "** ° f ¥*£?'— V 52 

ficent to maintain and make them portable from An ^S£? HuSSl 1 }? "'W™* ebbin S * notlon ^ 

town to town, and for the betteringof lands all An P l to 5® 

the way it mm ; with many more advantageous An 69 P ecial way for carabines . .69 

and yet greater effects of profit admirable and 7 0/0 44T1 - . 777 . I 

consequence. So that deservedly I deem this At 4 ' TSesydes many omitted^ and some of 

invention to crown my labours, to reward my fuT* “ rts wiHuigly not set downe, as not fitt 
cxpences, and make my thoughts acquiesce in {obf divulged, least ill use may bee made thereof; 
way,ef further inventions ; this making up the , to ® h6vr tbat ?,V? h th ’ ng8 are a,so wi 11)111 
whole century, and preventing any further ra y knowledge, I will here in myne nwn cypher 
trouble to the reader for the present, meaning ? t ( dow “ oae ?. f eacl l» no } to be concealed when 
to leave to posterity a book, wherein, undt? , dul y ^ d a ff ^t.on obligeth me.'» 

each of these beads, the means to pat inexe- SSi* A Iad ^ X ' * -e * a- - ... 

cutiea, and visible trial, all and every of these * ( b A »” tt «yetperfqct discourse, as far djs- 

ioreutions, with the shape and form of all things ,~, 8 n re L ach by da y t .° di8C « rn colours.” 

r ** (27). ‘‘Though never soe darke.” 

T — (28 .** Multiplying.” 

(Zl). The words marked in Italics not in the (M). F^migtu ^wknting m the MS. 

(31). And each of those— want'v 
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A flask charfcnr ~ 6J 
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For sakers (32) and minyons 63 

For the biggest cannon (33) 64 

For a whole aide of (34) ahip musquets. ... 64 
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F or musquetoons on horseback 67 

A fire water- work 68 

A triangle key 69 

A rose key 70 

A square key, with a turning screw 71 

An escutcheon for all locks 72 

A traasmittable gallery 73 

A ceuceited door. 74 

A discourse woven -in tape or ribbon (34) ... 74 

To write in the dark 76 

A firing man 77 

A continually-going watch (36) 78 

A total (37) locking of cabinet- boxes 7b 

I^ight pistol barrels 80 

A combe-conveyance for letters i 81 

A knife, spoon, or fork conveyance. . . . ' M 82 

A rasping-mill 83 

An arithmetical instrument 84 

An untoothsome pear 84 

An imprisoning -chair 86 

A candle mould 87 

A brazen head, or speaking figure (39) .... 88 

Primero gloves (40) 89 

A dieing-box (41) 90 

An artificial, rtug-horse 91 
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A pere pec ive instrument 97 
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A most admirable way to raise weights (42) 99 
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HIGH PRESSURE STEAM-ENGINES. 
The following documents will be 
found of considerable importance, in 
relation to a question which has bebri 
urn'll agitated in this country, as well 
as in America, namely, whether High 
Pressure Engines can be employed 
with safety in steam navigation ? 

REPORT 

Of the Committee on Commerce ( of the 
Congress of the Uri'ted States ) , ucconi- 
jntn 'i'd by u Bill for regulating of Steam 
Boats , and for the Security of Patten* 
c e s therein:— May 22, 1824. 

The Committee of Commerce, to which 
was referred a resolution instructing 
them to inquire into the expediency of 
providing by law, that no licence to na- 


(32) . Forsacrcs. 

(33) , For whole canon. w 

1 :34). A '■ h'iU side of -wanting. 

33) Or ribbon— wanting. 

36). “ A continual watch.’* 

37). A t >tal— wanting. 

) . “ si, 82. Conveyance for letters. * 

39). Wanting entirely in the M.S. 

( 40 ) •• stamping engine.” 

(41). « Prime ro gloves.” The Marquis seems 
to have been in donbt which he should erase 
— the brazen head or the dicing -box. 

\ (42). Wanting iu the M-S.' 


vigate any of the waters of the United 
States shall be granted to any boat or 
vessel, hereafter built, and moved or 
propelled by fire or steam, upon the prin- 
ciple of construction commonly called 
“ high pressure;’* nor to any boat or 
vessel heretofore built, and moved or 
propelled by fire or steam, that , shall 
hereafter be fitted up or provided with 
any qncine or other machine, intended 
to more or propel such boat or vessel. 
Upon the principle of construction afore- 
said, respectfully Report : s 

That they entered upon the investiga- 
tion of this subject with a deep sense 
its importance,' and a strong conviction 
of the great difficulties attending any le- 
gislative interference with the manage- 
ment of so extensive- a branch of busi- 
ness 

The power of steam to propel boats y 
which was first successfully applied to 
practical purposes in the United States, 
is now in extrusive and general use on 
all the waters of the Union ; its appli- 
cation ou the great rivers of the Missis- 
sippi and Ohio, has contributed iu an 
eminent degree to the prosperity and 
advancement of the States through which 
they flow. 

To what farther application the agency 
of steam is c apable, aud to what extent 
it may be carried by the science add inge- 
nuity of oiir mechanicians, cannot be an-, 
ticipated ; and your Committee felt averse 
to fetter or discourage the ingenuity and 
skill for which the artists of this country 
are so distinguished ; nothing, therefore,' 
but a consideration of what is due to the 
protection of individuals, whose safety 
may beeudangered by ignorance, avarice, 
or inattention, from which they have not 
the power to protect themselves, induces 
your Committee to recommend the inter- 
position of Congress. 

Your Committee believe it to be the 
universal opinion of all persons conver- 
sant in such subjects, that steam-engines, 
of a certain construction, may be applied, 
to passage-boats with the most perfect 
security to the passengers. v 

The low pressure engine (commonly 
known as the eugine of Bolton and Watt) 
consists, besides the boiler and cylinder, 
of an air-pump and condenser ; on open-) 
ing the communication with the con-; 
denser, the steam on one side of the) 
piston , in the cylinder, is condensed by 
this process, the water in the condenser 
becomes heated, and is drawn off by the 
air pump, and its place supplied by cold 
Water, which again condenses the steam 
now collected on the other side of the 
piston . The size of the air-pump is cal- 
culated to free the condenser of a certain, 
quantity of water only, in proportion to 
tlie size of the cylinder; and as this quan- 
tity of water, at the Usual temperature, 
can only condense a specific quantity of 
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steam, i£ the steam from tire boiler is Your Committee, from this view of 
furnished of an extremely high tempo- the subject, are decidedly of opinion, 
rature, the vacuum of the cylinder will that' high pressure engines, under any 
not be perfect, and, consequently, the guard that could be applied to them, arc 
engine will not materially gain in power pot as safe to use in boats as those o i low 
by increasing the force of the steam, the pressure. - But, as. a vast amount of pre- 
additional pressure being not more than perty is vested in boats propelled by high 
equal to the los* how un imperfect va- pressure steam-engines, especially on the 
cuuni. The condensing engine, there' Mississippi and Ohio rivers, they forbear 
f »re, when construe! ed on proper prin- /to recommend the adoption of any mea- 
cipies, merely requires a prej&uie of, sure which vvould go to prohibit their 
*tcam equal to that of the atmosphere, use. In boats loaded differently, at dif- 
' in order to drive out the^ atmospheric ferent times, and navigating streams 
air, aid to supply its place with steam, where the current is often of unequal ve- 
wbich, being condensed, forms the va- locity, it may be advantageous to use an 
euum, giviugra pressure of about 14 lbsk engine capable of receiving an additional 
on the square inch. It will readily be power. In order, however, to give thorn 
perceii ed, therefore^ thatwith low. pres- all the security of which they are suscep* 
sure engines, there is little inducement tible, they recommend that all boats pro- 
to jncrease the pressure of steam iu the pelled by steam should be enrolled at 
boiler ; aud ,ns the utmost that can be the. port nearest to the {dace from or to 
produced by the common boiler of Bolton which they proceed, and should be coiu- 
and Watt’s engine does not exceed 15 nelled to take out a coasting liccnre. 
er 18 I s. on the square inch, there is That every boiler on boat'd such steam 
less danger of bmvtrug them, and the boats should T)e composed of wrought 
damage arising from such an accident is iron or copper. The strength of a cast 
seldom more than rending the boiler, iron boiler is uncertain. C .<at iron being 
and scalding those in its immediate vici- liable to contract in various degrees, in 
nity, without doing any injury to the boat different places, and is, therefore, more 
or passengers in the cabin. The high liable to break than wrought iron ; and 
pressure engines are driven entirely by in the event of bursting, the fragments 
the force qf the steam, without any as- are'' scattered about with great force, 
vistance from a vacuum, and are usually whereas in the bursting ot a boiler of 
calculated for a pressure of from 40 to malleable metal; a simple lending gene- 
14)0 ibs. io the square inch, on which the rally takes place, unless under a pressure 
power of the engine is calculated ; but, of steam exceeding 2 or 30Ujbs. to the 
in case of emergency, the force may be square inch. 

multiplied to any extent to which the That erery boiler on board such boat 
temperature of steam may be raised; so should, previous to the boat being used 
that an eugine of 20 horse power may be for the conveyance of passengers, he sal** 
made to perform the w'ork of a 40, or mitted to the inspection of one or inpre 
even of 100 horse power. .This effect, skilful engineers, or other persons cou- 
however, is produced at the risk of burst- versant with the subject, who should 
ing the boiler, and endangering the lives ascertain, by trial, the strength of such 
of the passengers. boher, and riiould certify his opinion of 

From habitual impunity, the eugine- its sufficient strength, and of the security 
workers disregard the danger, and rather witli which it might be employed, to the 
tliim suffer a boat to pass them, will in- extent proposed. Thai every such fcoLir 
crease the pressure of the steam to a should be provided with two sufficient 
d mgerous extent. In addition to this safety valves, one of which should be 
risk, accidents may occur from careless- inaccessible to the engine- worker, aud 
cess, inattention, or drunkenness. the other inaccessible to him and the 

. On 'laud, the high pressure eugine m persons on board the boat. The ins pec* 
cot subject to the same-objections. The tors to examine the safety valves, and 
j>ower of the steam, in the first instance, certify what is the pressure at which 
is calculated for the work to be done iu such safety valves shall open, which 
the mills, and the in Jucemeut to augment pressure' snail not exceed one- third of 
It is not very great. that by which the boiler has been proved, 

Many respectable mechanics and eugi- uor one-sixth of that which, by ca leu la- 
ncers in this country for some time con- thru, it shall be reckoned able to sustain 
sidered that the improved boiler, invented in high pressure steam-enghies ; norom.- 
liy Oliver Evans, obviated the. objections half the pressure by which the boiler has 
to high pressure engines. The late melan- hern proved, nor one-ihird of what, by 
eholy occurrence ou hoard the Etna, in calculation, it > hall be reckoned able to 
the waters of New York harbour, must sustain, if a low' pressure engine. That 
have undeceived them. r ilie engine in a penalty shall be inflicted .on any person 
this boat was constructed ou the plan of placing additional weight ou cither cf the 
that skilful mechanic, and was furuiriitd tafciy valves, 
with all the guards his iug. unity could 

devise. * (To be continued,) 
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PLAN FOR THE SPEEDY EXTINCTION OF FIRES; 

\ BY CAPTAIN MANBY. 



It must be obvious that the ready will accomplish what, probably, no 
extinction of fire depends entirely on quantity would effect at a later period . 
the facility with which water is This has excited my attempts to pro- 
brought to act upon it at its com- vide some prompt and efficient means 
menceinent ; and that, when left un- by which tne anxious and often im- 
eontrolled during the delay of en- portant interval of delay wou d be 
gines arriving, the procurement of obviated, and the fire opposed on the 
water, and the further delay of get- first alarm ; thereby not allowing the 
ting the engines into full action, it flames to increase in fury ; which so 
reaches a height at which its reduc- often occurs, that the efforts of the 
tion is highly doubtful, and at least fireman are exerted rather with the 
very difficult. Many instances of hope of preventing the extension of 
destruction by fire have been caused the calamity to other buildings, than 
by obstructions to the conveyance of to save that in which it first broke out. 
engines to the spot, or from the im- To attain this object, I propose a 
possibility of procuring water to ena- Fire Cart of light construction, re- 
ble them to act when they have ar- quiring but one person to convey it 
rived ; an 1, in every case, some delay to the spot, and apply a fluid, in the 
necessarily takes place in preparing most efficacious manner, from port- 
the engines, even when water is at able vessels or. engines, on a prin- 
hand. It is a well-known fact, that ciple very long known — the artificial 
many of the great and destructive fountain in pneumatics. The engines 
fires in London and other large are to be kept always charged, and 
towns, where water-pipes are laid, one, when slung across the body of a 
might have been controlled, if water watchman or servant, is easily car- 
conld have beeti obtained in time, ried to any part of the buiWipg,ho\T- 
In towns not so provided, villages, ever difficult of access. The manage- 
the detached residences of gentlemen, ment required is simple; for, on 
and other buildings in the country, opening the stop-cock, the pressure 
the want of water at hand, or other of condensed air instantly propels a 
means of extinction, makes their stream that can be directed with the 
total destruction, in case of fire, al- most exact precision on the part in 
most inevitable. combustion, — a circumstance' ex- 

From observations which I have tremcly important, when the inci- 
made in witnessing fires, and from pient fire is not within the reach of 
information of those persons con- effort by the hand, and when the air, 
stantly employed on such occasions, heated r>y the flames, prevents ap- 
I am assured that a small quantity of proach to cast water Upon it by corn- 
water, well directed and early applied, mon means. r 
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Every fire, even the greatest, must of the alarm of fire given by watch- 
arise from small beginnings, and men long before the arrival of engines 
when discovered in its infant and on the spot, and, if they were pro- 
commencing state, is easily to be kept ' vided with a fire cart, the alarm of 
down and prevented from becoming the watch and the application of the 
destructive, if means of early appli- means of extinction would be simul- 
ation were at hand. We often hear taneous. 



The cart contains six engines, 
each charged with the impregnated 
solution of an ingredient best adapted 
to extinguish fire. When the first 
engine has expended its store of an- 
tiphlogistic fluid, a supply of others 
in succession may keep up a constant 
discharge, until regular engines and 
plenty of assistance arri ve, should the 
fire not be entirely, subdued by these 
first efforts. 


When a small quantity of simple 
water is cast on materisds in a dfirte 
of violent combustion, it evaporates 
into steam from the heat, and the 
materials thus extinguished readily 
ignite again ; the addition of incom- 
bustible ingredients, consequently, 
becomes necessary to make^ quality 
supply the place of quantity, ana 
thus with the smallest portion pre- 
vent the fire rekindling. 
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To give the most extujgnkhiag 
properties to common water has en- 
gaged the experimental attention of 
many, in differ ept countries,* and it 
has been rendered by them more ef- 
fective to extinguish fire than forty 
times the same quantity of common 
water (a circumstance not specula- 
tive, hut confirmed by trial made 
upon buildings erected for that pur- 
pose) ; but the simple ingredient of 
pearl ash dissolved in water, when 
applied on burning substances, form- 
ing an incrustation over the surface 
extinguished, and thereby preventing 
the access, has, in my estimation, 
a decided preference ; it has likewise 
the superior recommendation of the 
readiness with which any person may 
imbue the water with (t, while the 
compounds cannot be had but at 
considerable cost, nor be prepared 
without labour and nice accuracy in 
their respective proportions. Thus, 
-at the 'moderate ratio of twenty times 
increasing the quality, the cart would 
convey an extinguishing fluid equal 
to .one tun and a half of common 
water. 

Specification in reference to the Appa- 
ratus belonging to the Fire Cart. 

Each machine is a strong copper vessel, 
of a cylindrical form, two feet in. length. 


* 1734. M. Fuclies. a German physi- 
cian, by throwing balls into the fire, con- 
taining certain preparations, which burst 
with violence, instantly quenched the lire. 

1761. Zachary Grey used the same pro- 
cess, in which were alum, sal ammoniac, 
and other saline matters, with water. 

In the same year Dr. Godfrey, in a pub- 
lic exhibition hi a house erected for that 
purpose n ear -Maty- le-bone , applied the 
like ingredients with great success, by 
the action of confined gunpowder only, 
which, exploding, dispersed the solution 
on the materials in combustion, and ef- 
fectively extinguished the-saou* . 

1592. M. Von Alien, at Stockholm, 
faude numerous public experiments to 
show the effects of several combined in- 
gredients to render materials entirely in- 
combustible ; he is stated to have subdued 
an. artificial fire by two tnfen and forty 
measures of preparation , that would have 
required twenty men and 1500 of the 
, same measures of simple water. 

In the same year,M. Nil Moshein made 
many public exhibitions, to confirm that 
fotufeustible materials might be made per- 
fectly incombustible ; as also did Mr. W. 
Knox, of Gottcnburg. : 


and eight mpbes in diameter, capable ot 
containing 'feur* gallons : a tube of the 
same metal,- ofatue-fnurth of an inch in 
diameter, eta vved so that its end is car- 
ried to the: sided! the vessel, with a stop- 
e<»ek and let-pipe, the vent of which is 
' one^eighth oiatrineli in diameter at its 
top, n*aches to > Within half an inch of the 
bdttoip* and is be screwed so closely 
into the neck of, the vessel as to pn - 
elude the possibility of the escape ot 
the air. . 

Three gallons of water, holding in so- 
lution any Ingredients* /best adapted to 
extinguish fire, are to be put into the 
vessel, and thep the room remaining for 
the fourth gallon to be filled with cl«*sefy- 
Condensed air; to effect which, the jet- 
pipe is<to beupscrewed, thecondensing- 
syringe fixed in its place, and the air to 
be pumped in, to the utmost power ol 
the strength or the vessel to contain it ; 
the stop-cock is then to be closed, con- 
densing-syriuge taken off, and the jet- 
pipe replaced. 

On turning back the stop-cock, the 
condensed air re-acts on the water, and 
casts it to a height proportioned to the 
degree of condensation. 

That the machine may be more easily 
earned, where access ts difficult, it Is pdt 
into a leathern case with a strap, and-, 
slung over the shoulders of the bearer, 
is thus conveyed easily, and then directed 
with the utmost precision to the poin* 
requiring the water. 

As directions for the effective ar- 
rangement of fire carts in populous 
places, the following plan I should 
propose : That at each watch-house, 
from the time of the watch setting, 
there should be in attendance a re- 
gular fireman, instructed in the use 
and management of the apparatus ; 
andthateachparish should beprovided 
with one or more fire carts, accord- 
ing to its extent or number of wards, 
and the vessels or engines composing 
the complement of the cart to be kept 
charged ready for being immediately 
applied. When watch-boxes or stations 
are at a considerable distance from 
the watch-house, some central watch- 
box shpujd- have a single engine 
lodged ready for application, to. be 
brought on the alarm by the watch- 
man, and delivered to the fireman, 
who repairs to die spot on the alarm 
of fire being given, with as much ex* 

* Pearl ash, dissolved in water, when 
'applied ‘on burning substances, forms 
an incrustation over the surface extin- 
guished, and prevents that part from rc- 
mflaming. , 
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S edition as possible. Should the fire 
ave broke out near the dep5t of the 
fire cart, the fireman in attendance 
will take the cart with him, or an 
engine from it ready to apply; if 
otherwise, the watchmen will each 
bring an engine, which the fireman 
will expend, and by receiving from 
others their engines, a regularly-con- 
tinued and well-directed stream will 
be kept up, which, from the early 
opposition to the fire, will no doubt 
check the flames, if not entirely sub- 
due the fire should the distance be 
considerable, the fireman, aided by a 
watelunap, would convey the cart to 
a place on fire with as much dispatch 
as possible. 

Letter from the Hon. Copt. Pellew f R.N. 
to Captain Alunby . 

“ London, June 27, 1816. 
“ 31 v dear Sift,— Having been one of 
thfwe who witnessed, with much satis- 
faction, the trial of your newly-invented 
lachiuedbr the extinction of fire iu its 
earliest stages, I cannot refrain from re- 
lating to y«*u, that, in the late fire close 
to my house, ami which I myself disco- 
vered, if i had had one of the machines 
at my immediate command, I do not he- 
sitate to say, l could have saved the 
whole premises and au uninsured pro- 
perty of nearly 12,0001. 1 can venture 
to assert this fact, because it came uuder 
my own inspection : I therefore caunnt 
l>e deceived. The nre, when I first saw 
it, was just caught, ami I conceive was 
quite extiuguishable by yo\jr machine for 
at least twenty minutes. 

“ I may also here give my opinion as 
a naval mau, as to its great use, iu my 
opinion, on board ships, in case of fire 
below, where water is not easily con- 
veyed. I sliall never go to sea again 
without one of them for the use of the 
store-rooms, <&c. Upon the whole, I do 
declare to you. It is, in my opiuiou, one 
of the best inventions 1 ever saw ; and 
wishing you every success in the prose- 
cution of your generous plans, 

“ 1 am, .Sir, yours, tic. 

■ “ P. B. Peliew ” 


brown’s gas engine 
Sir, — Mr. Brown’s contrivance is 
not new. There is, at present, in Mr. 
Leslie’s Class-room, College of Edin- 
burgh, a machine constructed upon 
the very same principles-; the pri- 
nt urn mobile being an oil lamp, which 
rarefies the air, thus forming a kind 
of vacuum under Apiston, from which 
the power proceeds' This ts an in- 


controvertible fact, for I have seen the 
machine in full actum. It moves with 
prodigious velocity, so long as the 
cylinder, in which the piston acts, is 
cool; but as soon as it becomes heated, 
the process of the machine is greatly 
retarded. ' 

This is not the first time that inge- x 
nious men have been found asserting 
. their contrivances to be new inven- 
tions. The late Mr. Bramah went 
into the same mistake, when ho pro- 
nounced hk hydraulic press to be a 
new mechanic power. J . Y. 


CLOCK-MAKING. 

Sir, — In perusing your 48th Nuiii* 
her of the “ Mechanics’ Magazine,” 
page 315, I observed some remaTk3 „ 
by Mr. James Collins, on l>r. Frank- 
lin and Mr. James Ferguson’s three- 
wheel clocks, with his own improve- 
ment. I perfectly agree with Mr. 
Collins in his objections, but see fur- 
ther room for improvement in-M r. 
Ferguson’s, than what Mr. Collins 
has pointed out. In 1817* 1 made one 
with three wheels inside, but added 
two under the dial, to carry the hands 
direct; that is, the hour and minute 
hands only. It goes eight days, with 
a fall of twenty-one inches, and goes 
as correct as it is possible for any plain 
timepieee to do. In 1820, I made 
another with three wheels only. The 
hands are fixed on their own centres 
or axes, and go direct, but require 
to be set right separately. This 
clock goes eight days, with a fall of 
twentyrone inches. 

I am. Sir, &e. . 

Ncwcastle-upou-Tyne. • G. 

[A more detailed description of our 
Correspondent’s Clocks would be accept- 
able.— E a] 


FRUIT-GATHERER. 

Sir, — A year Or two ago, as I 
passed through the town oi Carls- 
ruhe in Germany, I saw a machine 
for gathering fruit from the pendent 
branches of trees incapable of sup- 
porting a ladder, and put of the reach 
of the hand, which struck me as 
being both simple and well adapted 
to the purpose. Should it be Consi- 
dered so By you, and as worth the 
insertion in your valuable Magazine, 
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the enclosed sketch of it is at your 
service. The season for putting it 
in use is now at hand, and possibly 
it may be turned to some effect by 
one or other of your numerous read- 
ers. The construction of it is this : 
A piece of flat, light board, about 
eight inches over, and, if you please, 
somewhat more in length, of either 
a round or an oval form, has a row 
of holes bored all round it near its 

a e, taking the shape of the board, 
about the diameter of a quarter 
of an inch, into which are driven tight 
as many pegs, about six inches in 
length, which pegs are then bound 
together by a neat platting or band- 
ing of basket-work, about tnc breadth 
of a third of the height of the pegs, 
% and worked down close to the bottom 
' of the board. The part of the pegs 
above the wicker-work is to be cut 
“ tooth fashion,” for being applied 
to the stalk, between the fruit and 
the bearing spur of the tree, and by 
a Wring of the machine, to draw it 
off into its interior. This head, if I 
may so express it, is attached to a 
light pole, of any convenient length 
for the purpose. . The only improve- 
ment I would suggest is, that .the 
bottom should be, in a great mea- 
sure, cut out, and supplied by a 
coarse netted bag, which might re- 
medy the chance of the fruit’s rolling 
out, or of its getting bruised by fall- 
ing on the board. It is possible that 
this contrivance may be m use in the 
apple districts of this country, but I 
have never met with it. 

Yours, with much respect. 

Sept. 15, i824. Suffolkiensis. 


machine For raising stones. 

Sir,— fC *Northumbiiensis,” p. 152, 
vol. ii. may And an interesting de- 
scription of the machine invented by 
Mr. Richardson, of Keswick, for 
raising stones, in the 8th Number of 
the Edinburgh Philosophical Jour- 
nal, in which the firm retention of 
the cylindrical plug is satisfactorily 
attributed to the elastic power of the 
stone.. I have seen four or five men, 
with a common triangle, and double 
and single block tackle (without a 


roller and levere), raise a stone of 
nearly two tons weight, although the 
plug was not driven into the hole 
more than three-quarters of an inch. 
I apprehend, that the inferior elas- 
ticity of Portland and other soft 
stones would render the application 
of the machine uncertain in its effect, 
and extremely hazardous. 

1 am. Sir, &c. 

Bridport. £. N. 



CORRESPONDENCE. 


Postage of Letters . — Having received 
numerous intimations, that, among work- 
men whose means are limited, the con- 
dition of post-paying their letters pre- 
vents many communications of value 
from being sent to us; and being anxi- 
ously desirous of encouraging the cor- 
respondence of this valuable class of indi- 
viduals, we recommend to them, in all 
cases where a little delay is of little con- 
sequence, to entrust their letters to the 
bookseller by whom they are supplied 
with our Magazine, who will readily for- 
ward them, free of expense, by his first, 
paicel to London. 

■ Butch on Gunter’s Lines has been an- 
ticipated by Monad, p. 412, vol. u. and 
Mr. Pickett, p. 14 , vol. ill. ; except as to 
the use of the Sliding Rule, to which we 
shall shortly devote a few pages. 

We shall be glad to hear again from 
Mr. T. S. D. of Bath. 

G. A. S. is requested to send to our 
publishers’ on Monday next, for a letter 
addressed to him. 

A Correspondent wishes to know where 
the Dandy Loom, described in p. 45, 
yol. i. can be procured ? 

. Suffolkiensis.— We have been disap- 
pointed of the Engraving which should 
have accompanied his communication,' 
and . have thought it better to give it 
without any, rather than make its inser- 
tion a week longer out nf season. The 
destftiptipp, besides, is of itself suffici- 
ently plain. 

J. W. A- may continue to address as he 
did his last* 

1 Communications received from E. Ni- 
choletts — J. M‘Vey— J/ J. Dartford — 
E. N.— Guillot, of Portsea— P. Yaunde 
— A Minor— Jas. Parry— Anonymous. 



Oomnranicfifions (post paid) to be addressed to 
the Editor, at the Pnblishers, KNIGHT and 
LACEY, 65, Paternoster-row, London.. 

Printedby B. Bknslb v, BoUrCouji, Fleet-street. 
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ILLUSTRATIONS-OF THE MARQUIS OF 

WORCESTER’S CENTURY OF IN- 
TENTIONS. 

No. 4. The sort of cipher here re- 
ferred to was the subject of much 
conjectural speculation (see Gent.’s 
Mag. vol. xvui. p. 55) till the inge- 
nious writer of the article Cipher, 
in Rees’s Cyclopaedia, discovered, 
among the Harleian MSS., a paper 
in the hand-writing of the Marauia 
of Worcester, which is supposed to 
contain a full specification of the 
invention. It is entitled “ An Expla- 
nation of the most exact and most 
compendious Way of Short Writing ; 
and an Example, given by way of 
Questions and Resolves upon each 
significant Point, proving now and 
' why it stands for such and such a 
Letter, in order alphabetically placed 
in every page.” His method of 
writing may be thus explained : an 
engraved page is riven to write upon, 
in which are made horizontal rows 
of octangular souares or chequers; 
and a straight line is to be drawn 
from the centre towards the circum- 
ference of these squares, in different 
positions and of various lengths, for 
each letter of the alphabet. Thus, 
A is a short horizontal stroke made 
to the right hand, and not touching 
the circumference ; I is the same 
stroke, passing close to the circum- 
ference ; R is the same stroke, going 
beyond the circumference ; E, N, ana 
W, are represented by a similar stroke 
in the opposite direction, but varying 
in their lengths. By a like method, 
he suggests that we may write with a 
dpt, or single point only; which is 
to be placed at a certain distance, 
and in a certain direction, from the 
centre of the octagon, for each let- 
ter of the alphabet. The. Mar- 
quis proposes this contrivance for 
the purpose of writing wkh secrecy 
as well as with brevity, ahd leaves 
it to the will of any person to 
change the value, or name of the 
letters as may suit his fancy or in- 
tention. — Vide Rees’s Cyclopaedia, 
article Cipher ; where a specimen of 
the Marquis’s invention is given. 

No. 6. Does not this suggest the 
idea of the telegraph for conveying 
dispatehes over great distances in a 
short time l and 


No*. 7* The universal telegraph, 
for day and night signals, invented by 
Lieutenant-Colonel Pasley, of the 
Royal Engineers ? — S. R. 

Nos. 9, 10, and 11, point evidently 
to the invention of the torpedo. — 
The following account of its appli- 
cation, in modern times, is taken 
from the “ National Register,” En- 
glish newspaper, of the 12th Sep- 
tember, lolo. The invention is 
American, and the account also Ame- 
rican. It may, perhaps, be in the 
recollection of some of your readers, 
that, some little time previous to the 
event here recorded, a similar attack 
was made on his Majesty’s ship Ra- 
milies, and that, after two or three 
'unsuccessful attempts, the Ameri- 
cans succeeded in attaching the ma- 
chine, which, as soon as the operator 
had taken his departure, blew up 
with tremendous force. The effect 
produced was the destruction of al- 
most the whole fore-part of the ship, 
part of the cutwater-being carried 
away. The tide was then very un- 
favourable to the attempt, and pre- 
vented the machine being fixed so as 
to do more mischief. I speak of this, 
however, from recollection only. 

** Norfolk, July 27th. 

“ Mr. E. Mix, of the navy, a gentle- 
man of integrity and enterprise, has been 
for several weeks preparing torpedoes to 
attempt the explosion of the enemy’s 
shipping in Lynn Haven Bay. The 
British 74-gun ship, Plantageuet, that 
has for a month past been lying abreast 
of Cape Henry light-house, and has 
rarely had the company of any other 
vessel, appeared to Mr. Mix as the most 
favourable object for trying his experi- 
ment on. Accordingly, on the nignt of 
the 16th of July, accompanied by Capt. 
Bowman, of the Salem, and Midshipman 
M ( Gowan, of the United States navy, 
who volunteered their assistance during 
the whole enterprise, he left his place of 
rendezvous, and proceeded down to the 
Plantagenet, of 74 guns, in a large open 
boat, which he earns the * Chesapeake’s 
Revenge/ and, from previous observa- 
tions, found nq difficulty in ascertaining 
the position of the ship. When he had 
got within forty fathoms of her, he drop- 
ped the torpedo orer, in the very instant 
of doing which he was hailed % one of 
the enemy's guard-boats ; the machine 
was speedily taken Into the boat agaiu, 
and he made his way off in safety. On 
the night of the 19tn : he made another 
attempt, and was again discovered are 
heeould accomplish his purpose. On 
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the nigtft of the 20th he succeeded in 
getting within fifteen yards of the ship’s 
Bow anti directly under her jib-boom : 
there he continued making his prepara- 
~ tious for fifteen minutes, when axentinel 
from the forecastle hailed, * Boat, ahoy !’ 
and he had to decamp. The centinel 
not being answered, fired his musket, 
which was followed by a rapid discharge 
wf smalt arms. Blue lights were made 
to find out the boat, bat failed ; they 
than threw rockets in different direc- 
tions, which illuminated the water for 
a considerable width as far as they were 
thrown, and succeeded in discovering 
the position of the nocturnal visitor, 
when the ship commenced a rapid fire 
of heavy guns, slipped her cables, and 
made some sail, while her boats were 
- sent in pursuit : the daring intruders, 
however, escaped unhurt. The visit* 
were repeated on the nights of the 21st, 
22d, and 23d, without success, as the 
ship, having taken alarm, changed her 
position every night. On the night of 
jthe 24th, however, Mr. Mix succeeded 
in finding her out, and having taken his 
position, within 100 yards distaut, in a 
direction with her larboard bow, he 
dropped the fatal machh.eiitto the water, 
just as the centinel was crying 4 all’s 
well.’ It was swept alongby the tide, and 
would have completely effected its erraud 
but for a cause not to be uamed here, 
but which may easily be guarded against 
in future experiments— it exploded a 
few minutes too soon. The scene was 
awfully sublime ; it was like the concus- 
sion oi an earthquake, attended with a 
sound loader ana more terrific than the 
heaviest peal of thunder. A pyramid of 
water, fitly feet in circumference, was 
thrown up to the height of' thirty or 
forty feet; its appearance was a vivid 
red, tinged at the sides with a beautiful 
purple. On ascending to itsgreatest height 
it burst at the top with a tremendous 
explosion, and fell in torrents on the 
deckof the ship, which rolled into the 
yawning chasm below, aad nearly upset, 
impervious darkuess again prevailed. 
The light occasioned by the explosion, 
though fleeting, enabled Mr. Mix and 
his companions to discover that the fore- 
ehannel of the ship was blown off, and 
a. boat, with several men in her, which 
lay alongside* was thrown up in the 
dreadful convulsion of the water. Ter- 
' rfble indeed must have been the panic 
of the ship’s crew, from the noise and ‘ 
confusion which appeared to our adven- 
turers to prevail on board, and they are 
certain that nearly the whole of the 
ship’s crew hastily betook themselves to 
the boats.”— S. R. 

No. 15. In No. 11 of the "Me- 
chanics* Magazine,” a drawing is 
given of a boat moved by wheels; 
eud iq Nol 13 there is a letter signed 
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A. B., suggesting that some machi- 
nery on a similar principle might be 
applied with advantage to barges 
navigating the River Thames. , I 
have myself seen some drawings of 
an invention whereby vessels, as I 
am informed, may be propelled by 
very easy manual labour, at tne rate of 
four to seven miles an hour, on such 
streams as the Thames. The inven- 
tor tells me that he can, in the course 
of a little while, make the machine 
do its own work with only the as- 
sistance of a man to look at it occa- 
sionally. It will be asked why does 
he not make it public, and give it a 
fair trial ? The answer is — the man 
i9 poor, and those who have the 
means of putting his invention to the 
test, when they nave been spoken to, 
have laughed at it as chimerical.— 
If A. B. has the means and feels in- 
clined, after reading this, to assist 
the man, the writer of this will, on 
A. B. leaving his name and address 
at your publishers’, exchange the ad- 
dress of the person alluded to. 

In the “Hamphire Telegraph,” 
of September, 1823, it was announced 
that Sir Cox Hippisley w as making 
experiments at Cowes, Isle of Wight, 
with a large boat,which was impelled 
through the water, at the rate of ten 
miles an hour, by means of six paddle- 
wheels,which moved bv a liandwinch. 
Also, within the last four months, it 
has been noticed in the daily papers, 
that a boat is now in use, on the 
rapids in America, for conveying 
goods, &c., which is forced up the 
stream by the stream itself putting _ 
in motion paddles affixed to tne sides 
of the boat. * This invention answers 
to the same purpose as what is called, 
in the navy, warping . — S. R. 

No. 19. I believe Ackermann’a 
patent axle-tree has a contrivance, 
by means whereof, if a carriage is 
run away with by the horses, it may 
be diseogagedfrom them and stopped 
immediately ^without fear of over- 
turning. — S. R. 

No. 28. No European armies are, . 
at the present day, sent on campaigns 


* The same invention, we presume, 
which was first noticed and described in 
this country in our own pages. See pp. * 
67, 68, vol. i/— E dit. 

d 2 
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without pontoons forming part of 
their materiel. They are found very 
serviceable for fording small rivers ; 
and I should suppose that they 
come as near to the Marquis’s inven- 
tion as any thing which has been used 
for such purposes. The pontoons 
are large flat-bottomed boats, which 
are carried by horse and cart ; they 
are so well known to every private 
soldier, and to your readers, as to 
render any minute description need- 
less. The English armies use tin in 
their manufacture — the French ar- 
mies employ copper; and there is 
this advantage derived from the lat- 
ter, that when by long use they are 
rendered unfit for further service, the 
copper will always sell for some- 
thing ; but the tin, when once worn 
out, is of no further use or advan- 
tage in any way whatever. — S. R. 

Nos. 58, 59, 60, 61. Repeating 
guns have been invenlcd'in America, 
containing from five to twelve charges 
each, which may be discharged, in 
less than two seconds to a discharge, 
with the same accuracy and force as 
the ordinary fire-arms. The number 
of charges may be extended to twenty, 
or even forty, if required, without 
adding any thing to the encumbrance 
of the piece. The principle applies 
equally well to muskets, nfles, fowl- 
ing-pieces, and pistols. These guns 
possess all the advantage of the ordi- 
nary fire-arms, for loading and firing 
single charges, with the additional 
advantage of priming themselves, 
and keeping in reserve any number 
of charges that may be required to 
meet any emergency ; which charges 
are as completely under the distinct 
and separate control of the gunner, 
as a single charge in the ordinary 
gun. The ** Monthly Magazine” 
humanely wishes, in noticing this 
invention, that the patriots of Greece 
hod a monopoly of then.. 

Now I am upon the subject of 
guns, I cannot help noticing that ex- 
cellent improvement upon the art of 
shooting, m the using of percussion- 
guns. A Correspondent, in No. 18, 

. 280, speaks very highly.of a gun 
e used, made by jne Wigbtman, 
and he gives a drawing of it. Had 
that gentleman seen the lock and 
breech invented by Mr. Beckwith, ef 


Skinner-street, and applied by him 
to double and single barrelled guns, 
I think he would not have praised up 
Wightrnan’s so much. My objection 
to Wightman’s is, that, as described, 
it appears too complex, is liable to 
be easily put out of order, and will 
require a degree of skill to repair it 
beyond what ordinary gun-smiths 
possess. 

One of the advantages 1 have found 
in shooting with Mr. Beckwith’s gun 
is this, that when the powiler, as will 
sometimes happen, however cautious 
you may be, clogs the chamber of 
the piece, and is apt to make it miss 
fire, let the pan or nipple be un- 
screwed, the entrance to the cham- 
ber cleared with a picker, and the 
perforation of the nipple or pan 
cleared also ; then put in some dry 
powder to the chamber, and some 
into the perforation of the nipple, &c. 
and screw it in again, prime it, and 
it must go off, by reason of the ac- 
cession of new powder. Should it 
be objected, that the gun is thus ren- 
dered liable to burst, I say, the quan- 
tity of fresh powder need not cover a 
half-crown ; and if you are afraid, 
prop your gun in the hedge, and pull 
the trigger with a string. Another 
advantage is, that the line of fire 
connecting the priming of the cham- 
ber is so direct and instantaneous, 
that the cross action of A flint-lock 
gives a gun upon the old principle 
the appearance of hanging fire. — S.R. 

No. 68, as also Nos. 98 and 100, 
are those on which the JYlarquis of 
Worcester’s claim to the invention of 
the steam-engine are founded. In 
our last, we gave an engraving of an 
engine, such as Professor Milling- 
ton and Mr. Stuart conceive might 
answer the description given by the 
Marquis ; and of this ideal sketch, 
we now quote the following expla- 
natory particulars from Mr. Stuart's 
valuable work : — 

“ The two spherical vessels, a o, in the 
figure, have two pipes, d f, proceeding 
from them, and inserted into a boiler, g. 
These pipes have two stop-cocks, *, tr, 
which shut off the communication be- 
tween the boiler and the vessels. From 
another part of file vessels proceed two 
other pipes, having valves at * x, opening 
outwards, and terminating, in a single 
pipe, e. The spherical vessels have each 
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fuuither valve opening inwards, and a 
very short pipe, » v / the pipe, ne 9 rises 
forty feet, and terminates in the reser- 
voir, «; b is a section of the fire-grate,, 
under the boiler, e ; t, the door of the 
fire-plhce ; l, the brickwork ; g, the ash- 
pit ; and A is a reservoir of water in 
which the vessels, o a, are placed, and 
whidh is to be returned into the cistern, 
«. If we now suppose a sufficient quan- 
tity of steam to be generated in the boiler, 
<?, from the water, g, and the stop-cock, 
z t opened so as to allow a free commu- 
nication between the boiler and the ves- 
sels in the reservoir, the, steam will 
descend into the pipe, d (the pipes and 
vessels being made or cased wltn some 
material to prevent the condensation of 
' the steam by the water in the reservoir 
into the vessel a), and will expel all the 
water or air which it may contain through 
I the valve, s, into the pipe, which will 
! deliver it into the reservoir, u. The 
i cock, z, is now to be shut, and the valve, 
v, being freed from the pressure of the 
j elastic vapour, will be forced inwards by 
the gravity of the water in the reservoir, 
which will speedily fill the vessel, a. 
But when the cock, z, is shut , the oppo- 
site one, is opened, and the steam 
from the boiler raises the water which 
may be contained in o up the pipe, e, 
closing, in this operation, the valve, s. 
When the vessel, 0, is filled with steam, 
the cock, or, is shut, and the water in 
the reservoir rushes into o, as it did into 
«, and fills it. The cock, z, is now 
opened, aud the steam again expels the 
water from th^ vessel, a, and so on suc- 
cessively, so long as steam is produced in 
the boiler, and the cocks, z a, are opened 
and shut alternately. 

“ Mr. Millington remarks that this 
engine agrees, so far, with, the Marquis 
of Worcester's description, where he 
says that ‘ a man has but to. turn two 
cocks, and that *ne vessel of water being 
consumed, another begins to force soil 
refill/ He also observes that the con* 
densation of, the steam opens and shuts 
the valyes, and fills the vessels ; but that 
this use of the vacuum is part of au in- 
vention to which the Marquis has no 
claim, his Lordship expressly stating, 

‘ that the water is not raised by drawing 
or sucking it upwards.* The ‘ force ana 
refill/ in the original account, would 
almost lead to a supposition that these 
operations were going on at the same 
moment in the same vessel. The ar- 
rangement of pipes, and cocks, and valves, 
is abm gratuitous* 

“ The ‘ admirable method of drawing 
up water by fire/ appears to have been 
the favourite project of the noble inven- 
tor; for he afterwards devoted a separate 
book to an enumeration of its extraor- 
dinary uses and powers, under the title 
of au ‘ Exact ana True Definition of the 
most stupendous Water -commanding 


Engine, invented by the Bight Honour- 
able (and deservedly to be praised and 
admired) Edward Somerset, Lord Mar- 
uis of Worcester, and by his Lordship 
imself presented to his most Excellent 
Majesty Charles the Second, our most 
gracious Sovereign/ This ‘ Exact and 
True Definition* is a 'quarto pamphlet 
of twenty-two pages ; but, instead of a 
definition , it contains only an enumera- 
tion of tn« marvellous uses of his inven- 
tion, as vaguely and strangely written as 
those in the ‘Century of Inventions/ 
The rest of the pamphlet is filled up 
with au Act of Parliament, allowing him 
the monopoly of such an engine, and 
reserving the tenth part of the profits to 
the king, with four wretched verses of 
his own, in commendation of his inven- 
tion ; with the ‘ Bxegi mormmentum * 
of Horace, and the ‘ Bur bar a Pyramid 
dam silent* of Martial. Some Latin and 
English verses, panegyrizing the noble 
inventor, written by James Koiloek, an 
old dependant of his Lordship, complete 
the volume/* 

Mr. Stuart afterwards gives ano- 
ther design of an engine, which, in 
his opinion, approaches still nearet 
to the description of the Marquis 
than that which we have just been 
considering. 

“ From the opinion we have ex- 
pressed/* says Mr. Stuart, “ of its being 
practically impossible. to produce an ap- 
paratus fulfilling all the conditions of 
the description iu the ‘ Cqntury of In- 
ventions/ without introducing parts 
which are unquestionably due to the in- 
vCntive genius of other mechanics, it is 
with great diffideuce we propose the ' 
apparatus represented in the second 
figure, as being nearer to the description 
than that shown in the first figure, in so 
far as not using the pressure of the at- 
mosphere t which the Marquis states a 
principle of his engine . 

“ But, after all, it is impossible to 
decide from Lord Worcester’s description 
whether two boilers are meant, and one 
receiving vessel , or two vessels and otie 
boiler, or only two vessels^ like Da 
Caus s, probably haring each an educ- 
tion pipe and. the proper cocks to pro- 
duce a continuity in the stream of water, 
as in the figure prefixed to the present 
Illustrations, where the dotted lines 
rising from the vessel a would then Re- 
present this pipe, the fire being made 
under each boiler alternately. And where 
mention is made of one vessel of water* 
rarefied by fire, driving up forty of cola 
water, should not this be understood as 
the proportion of wafer which would be 
converted into steam, in order to raise 
the remaining portion in the s<mz vessel 
forty feet high ? An apparatus designed 
on this supposition would satisfy the de- 
scription nearer than any. 
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- u Having so wide a choice, we will 
give the Marquis credit for an apparatus 
for generating the steam in a separate 
boiler : a will, therefore, be that boiler; 
c, a pipe (having a stopcock , d) connect- 
ing the boiler with the cold-vessel water, 
e, from which proceeds the eduction 
pipe, /; g, a pipe and funnel, to supply 
the boiler with water ; h, a similar pipe- 
cock, to supply the vessel, f, with cold 
water, connected with a cistern from 
which the water is to be raised ; i is a 
stop-cock to this pipe ; k, a valve to pre- 
vent the return or the water which may 
be in the upper part of the pipe, /» 

“ When the steam in the boiler, <r, is 
allowed to enter the cold-water vessel, e, 
by turning the cock, d, the water is 
raised in a jet through/, until the vessel, 
e, is emptied. When this is the case, 
the cock, d, is shut, and i is opened, and 
the vessel, e, is again filled with cold 
water. The cock, i, is then shut, and 
the stop-cock, d, Is opened ; ana the 
steam trom the boiler, pressing on the 
surface of the water in e , forces it up 
the pipe, /. When this is emptied, the 
same operation is repeated, and soon 
successively ; so that the condition of the 
alternate opening and shutting two cocks 
is fulfilled, also the forcing and refilling 
of the vessels'; and one vessel of water 
rarefied by fire would elevate double the 
quantity of that stated by the Marquis/’ 
{To be continued.) 


REPORT OF A COMMITTEE OF THE 
AMERICAN CONGRESS ON HIGH 
, PRESSURE STEAM ENGINES. 

( Continued from page 27.) 
Further, to corroborate the opinion of 
your Committee on the superior safety 
of low pressure eugines, tney subjoin 
part of a Report made by a Committee of 
the City Council of Philadelphia, raised 
to inquire what regulations were neces- 
sary to produce the safety of passengers 
in steam- boats. That Committee con- 
sulted scientific men of eminence : Pro- 
fessor Cooper, Mr. Graff, and Mr. Jacob 
Perkins; and obtained from them the 
following detailed opinions : 

To Thomas Cooper , Joseph Cloud , Jacob 
Perkins , and Frederic Graff, Eaqrs. 

I am directed, by the Joint Committee 
of the Select and Common Councils of 
the City of Philadelphia, appointed on 
the subject of Steam Boats, to submit 
the following questions for your consi- 
deration, and request the favour of an- 
swers as early as they can be furnished 
consistently with your convenience. 

Very respectfully, 

Roberts Vaux, Chairman, &c. Ac. 
Philadelphia, 7th mo. (July) 3, 1617. 

1st. Whether what is commonly called 
high pressure engine is, in your opi- 


nion, proper for apassage boat ? whether, 
with the precaution of proviug the boiler 
once a month, and a double safety valve, 
as proposed by you, will render them 
perfectly. safe? whether, in case of an 
explosion, when the steam is at the or- 
dinary pressure at which such, engines 
are worked, it would not, nrobably, be 
fatal to the lives of most of 1 the persons 
on board ? 

2nd. Whether an engiue that works 
with a pressure of from seven to t'*u 
pouuds to the square inch, would, iu 
case of explosion, probably do any in- 
jury, except to persons who were imme- 
diately adjacent to the boiler, or who 
were not separated from it by a partition ? 
and whether the common partition in 
use in boats navigated, by low pressure, 
and the distance at which passengers on 
deck or in the cabin are from it, does not 
make them safe? 

3rd. Whether,, to your knowledge,' 
boilers on the low pressure plan have not 
frequently burst,withoutany injury ^What- 
ever to the passengers ; and if any case, 
to the contrary exists, what are the par- 
ticulars of -it? What experience have 
you on the subject of explosions of high 
pressure engines, and the consequences ? 


To Roberts Vaux, Esq., Chairman qf a 
Joint Committee of the Select and 
ComnumCouncils of the City ofPhila- 
delphia. 

Sir,— hi reply to the further questions 
proposed by the Committee, the under- 
signed states, as his opinion, 

1st. That, whatever be the construc- 
tion of a steam engine on board a boat, 
the precautions already recommended in 
a former report to tne Committee, are 
indispensable to the perfect safety of the 
passengers. 

2nd. Although with due precautions 
and continual care, the danger arising 
from engines working with high pressure, 
may be reduced, so as to render them as 
little liable to explosion as the engines 
that work with a low pressure, yet acci- 
dents must be calculated upon to happen 
to engines of all and every construction 
at one time or other. In such cases the 
danger will be far greater from engines 
worked with steam of high pressure , than 
with the common engines of Bolton and 
fVatt, or Fulton. Even in cases where 
the danger arising from an accident is 
trifling, the noise and the vapour that 
issue from a very small opening in the 
boiler or other parts of a high pressure 
engine, are so much more alarming to 
persons ignorant of the cause, than when 
a similar accident happens in an engine 
of low pressure, "that the chance of this 
happening well deserves to be taken into 
the account : for the fright and the alarm 
may have serious consequences, even 
when there is no other real danger. 
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3rd. Every efcgine working with steam 
beyond ten iNmnds upon the square inch , 
ought to be considered as a high pressure 
engine. • 

4th. Under present circumstances, it 
^ seems expedient to give a decided pre- 
ference to engines in steam boats where 
the pressure is below ten pounds on the 
square inch,, for even that pressure is 
unnecessary, and may and ought to be 
avoided. 

' 5th. With respect to the explosions 
and accidents that have happened on 
board steam boats, in this country and 
in England, the statements have been too 
loose And general to afford any founda- 
tion for an accurate and decided opi- 
nion ; but enough has been published to 
show that these accidents have happened 

* from rashness or negligence, by means 
of which the steam valve has been over- 
loaded, or by using machinery ill made 
or too much worn. A steam engine ou 
the construction of Bolton and Watt may 
rashly or negligently be loaded with fifty 
pounds instead of five pounds; but it is 
manifest that steam pressed with twenty 
pounds, for instance, caiinot possibly do 
so much damage as steam pressed with 
two hundred pounds on the square inch. , 
In the latter case it would act nearly with 
the force of gunpowder, as there is good 
reason to believe it has often done. 

6th. As, in all civilized countries, pas- 
sengers are under the protection ol tk* 
law, and ferries and carriers, whether 
by laud or water, are objects of legislative 
control; this Subject seems to the under- 
signed proper lobe submitted to the con- 
sideration of the legislature. 

Thomas Cooper. 

July 7th, 1817. 

Sir,—- In answer to your inquiries re- 
specting high pressure engines, and those 
on the Bolton and Watts principle, with 
steam from seven to ten pounds, ou board 
of passages boats, I submit my opiuion, 
without any other motive than that for 
the safety ot the lives of those who travel 
by that convenient mode. 

1st. As respects high pressure engines, 
I am of opinion, that if the precautions 
recommended in a former Report are 
rigidly enforced, perhaps explosions 
would not take place; but presuming 
that, with all the care of those appointed 
to make a monthly survey, some part of 
the work might be overlooked, from bur- 
ning the examination, in order to have 
the boat ready for the succeeding trip; 
this induces me to believe, that it is pro- 
bable fotsj accidents may occur, and many 
lives be lost, if an explosion should take 
place. 

2nd. An engine that is worked with 
the pressure of from seven to ten pounds 
to the square inch, with a boiler reason - 

* ably strong, there can be little danger of 
an explosion; but should an explosion 


take place, l am persuaded that the dan- 
ger to passengers in the cabin or ou deck 
would bp trilling, provided the partitions 
and deck between the boiler and the. 
cabin are sufficiently strengthened, and 
the doors , if admitted at ali 9 are hung in 
such a way, that by the concussion occa- 
sioned by die explosion, they would, fly. 
shut. I would recommend an additional 
passage from the cabin to tlie deck in the 
after part of each boat, that, in case of 
accidents, a more ready passage would 
be at hand, without being obliged to 
pass out near the boiler, as is now the 
case in most of the steam- boats on the 
Delaware. 

» 3rd. The only burst which has come to 
my knowledge in working low pressure 
steam,' happened With one of the boilers 
at the lower engine of the Philadelphia 
water- works, occasioned by the heads of 
the bolts burning off over the fire-place, 
and the joints parting; the workmen re • 
ceived no injury, as the fire-doors were 
shut-— the boiling water passed into the 
ash-pit. 

From the information I have obtained, 
it appears that every accident that lias 
occurred was occasioned by high pressure 
steam, applied either in engines adapted 
for working high steam, or those of Bol- 
ton and Watt, which were never intended 
by the inventors to carry more than- six 
pounds in the extreme. As the Bolton 
and Watt engines are now worked with 
from ten to twenty pounds pressure, f 
conceive the danger of explosion nearly 
as great as with those working at a 
pressure of 150 pounds to the square inch, 
and in some instances greater, where 
the construction of the boiler Js not 
adapted to carry more than from seven 
to ten pounds with safety. N 

I am, with great respect, your obedient 
humble.servant, Fred; Graff. 

Philadelphia, July 9, 1817. 

Roberts Vaux, Esq. Chairman, &c. 

Philadelphia, July 8, 1817. 

Sir,— In reply to the further questions 
proposed by the Committee, the under* 
signed is of opinion, 

1st. That all engines worked with a 
pressure above from five to seven pounds 
the square inch are unsafe, unless the 
precautions already recommended in v. 
former Report to a Committee are 
adopted. That the engines which work 
with a pressure of seven pounds and be- 
low need only a second safety valve, 
without the proof ; for, should an ex- 
plosion take place, experience shows that 
the passengers would be perfectly safe. 
There is no doubt, that in case of an ex- 
plosion, the higher the steam, the greater 
the danger ; but engines may be so con- 
structed, that there would be no danger, 
even with a pressure of ISO pounds to the 
inch. Boilers may be made to withstand 
the pressure of 600 pound to the iuch, 
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and, if proved often enough to detect any 
defect occasioned by corrosion or other- 
wise, it would seem that no explosion , 
could possibly take place. 

2nd. If boilers were made so weak as 
to be sure of bursting at a pressure of 
seven pounds or below, there would be 
little or no danger from such explosions ; 
but boilers have many moderations ; 
some witl burst at the low pressure of 
four pounds, when others will not burst 
at 300 pounds. The boilers that are con- 
structed to bear the pressure of 20 to 50 
or 60 pounds, the undersigned is of opi- 
nion, are the most dangerous, since it is 
more easy to get the steam up to that 
height, than to raise it from 150 to 300 
pounds. 

3rd. As far as the knowledge of the 
undersigned extends, all explosions that 
have taken place, where the engines have 
been worked at seven pounds and below, 
have done no injury to the passengers. 
It is the boilers that have been made to 
bear a higher pressure than seven pounds 
to the inch which have proved so fatal ; 
but had the owners known their strength, 
and been provided with safety valves, pro- 
perly adjusted, no explosion could have 
taken place ; unless tney had been con- 
structed like the two on the Mississippi 
which have produced such disastrous 
consequences. This form of boilers should 
certainly be abandoned ; no safety valve, 
nor any precaution, would make them 
secure. These boilers are cylindrical, 
and have flues passing through their 
centre. 

, The misfortune has not happened by 
the bursting of the boilers, but has been 
occasioned by the flue, where the fire is 
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built, being heated to sEfch a degree, 
when the water has been s u ffere d to- get: 
too low, as to collapse, and make 
opening for the steam and water to rush 
out. This whs the case with the Wash- ' 
ington and the Constitution. At the 
Pittsburgh nail factory, where Evans-s 
most improved boilers had been used far 
a number of years,* it was apprehended it 
whs time to replace them; and while new- 
boilers were making, one exploded while 
the steam was at sixty pounds. When 
examined, it was found that a piece was • 
blown out at the top, about four by six 
inches. It removed a few bricks, but dc- 
casioned no mischief. It was found that 
the thickness of the iron was reduced, 
corrosion, to less than one-sixteenth ‘f 
an inch, at the spot where the explo- 
sion took place. The undersigned has 
not been informed particularly as to the 
other disastrous exoiosions; but he be- 
lieves several have takeu place as low as 
twelve or fifteen pounds pressure, and 
that such ought to be Considered as high 
pressure engines. Yours , respectfully, 

Jacob Perkins. 

Roberts Vaux, Esq. Chairmau, &c. 

The opinions of such men cany with 
them great weight; and it is believed, 
that the precautions r« commended by 
them are the same as those proposed by 
your Committee. The committee, there- 
fore, report a Bill. 


* This rapid corrosion was occasioned 
by the use of mineral water; since river 
water has been used, no event has taken 
place. 

f When new it was five-sixteenths. 
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Sir,— .A premium has been held 
out by the Society of Arts for seve- 
ral years past, for preventing the 
falling of horses with two-wheeled 
carriages. Now, as it is not in my 
power (nor, I believe, in the power 
of any one,) to prevent their falling. 


I propose the following method of 
raising them when fallen : — *■ 
Suppose the body of the cart to be 
six feet long, and that there is spacf 
enough (as there generally is) be- 
tween it and the axletree to adiflit 
a piece of wood of the same length 
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WOOL-COMBING' STEAM CHEST, 

(six ieet), -.and about four indies 
thicks made to slide through a strong 
staple 'CFSg. 2.), bolted underneath 
the tail of the cart. Now, as the 
cart itself is a lever, the fulcrum of 
which is the axletree, it is easy to 
conceive that, when the additional 
lever is drawn out, and the weight 
of four or five men applied to it, the 
power gained will instantly release 

WOOL-COMBING ^TEAM CHES 
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the poor suffering animal from its 
painful situation. 1 should think 
that half a minute would be quite 
sufficient time for the whole ope- 
ration. 

Your Subscriber, E. W. 
P.S. The two chains, a and 6, may 
be fastened to the sides of the cart, 
and hooked on to the lever for addi- 
tional strength. 

—PLAN FOR A PUMP WANTED. 
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'Sir, — In No. 46, you have given 
an account of a Steam Soldering 
Machine, which induces me to send 
you a short description of a Wool 
Combing Steam Chest, for ^beating 
the combs by steam instead of char- 
coal. The invention has now been 
about nine years in use. I know of 
one room in which there are about 
twenty-six of those steam chests af 
work, supplied from one steam 
boiler. The “ Goldsmith's Appren- 
tice” states, that tin is not strong 
enough, and that copper or brass 
must be employed. On this point 
it maybe proper to state what the 
experience of the inventor of the 
combing chest has b^en. He first 
had a box made of tin, and fixed to 
the steam that supplies the works ; 
butthe steam melted the solder that 
the chest was put together with. He 
then tried eopper and hard solder, 
but they met with the same fate. 
Foiled in these two experiments, he 
got a cast iron chest made, when he 
.found it to answer completely. 


Description of the Engravings. 

Fig. 1 is the steam-chest ; Fig. 2 ex- 
hibits a clearer new of the inside, which 
is cast in separate parts, and put toge- 
ther with screws and cement, as shown 
at the pajrt A in Fig. 1. B is the pipe 
that connects the chest with the main 
steam pipe ; C is the main steam pipe ; 
D, the wooden casing that covers the 
main steam {ripe that rups along the room 
floor, and keeps down the heat from the 
men at work ; E E are the places where 
the combs are heated ; F shows that the 
top projects a good way over, to give 
more room for the wool to lie on when 
the men are working it. — This plan is 
found to answer wellfor fine wool. 

I remain, Sir, 

The North Star. 

Sir, — I shall be obliged to any of 
your readers who will assist me with 
a plan for a Pump, which I wish to 
serve three different apartments. It 
must be fixed in a party-wall. I 
shall have no objection to two levcri 
to the spear-rod, and it should h 
so contrived that A B and C (Fig. 3, 
in this page) may be able to w ork, 
without going into each other's a^nrt- 
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meats ; and that the water will only 
run oiit at the spout going into the 
apartment of that person who pumps. 
Suppose A B and C to be three dif- 
ferent apartments ; D, the pump ; 
g, the walls ; E F and G the three 
fpouts to supply the rooms A B and 
C with water. The query is. How 
to make it only run out at the spout 
of the person who pumps ? I pre- 
sume tne working of the pump is 
easy, but turning the water three ways 
is the great point. 

Lancaster. M. S. 


POISONOUS NATURE OP AFRICAN 
TIMBER. 

We were the first to state, several 
weeks ago, on the authority of a re- 
spectable Correspondent (p. 236, 
vol. ii.), that splinters of African oak, 
when run into the flesh, were of so 
poisonous a nature as to cause death ; 
and we recommended at the time, 
that a chemical analysis of the wood 
should be immediately instituted, in 
order that the fact , might be placed 
beyond doubt, and care taken (we 
alluded to our dock-yards particu- 
larly) that no more lives should be 
lost by working on this material. 
The warning found its way into all 
the newspapers (though without ac- 
knowledgment of the source from 
which it was derived), but still with- 
out exciting that medical attention 
to the subject which it seemed to us 
so imperiously to call for. Of the 
consequences of this neglect, the fol- 
lowing paragraph in ‘‘ FlindelVs 
Western Ltlmlnary ,, furnishes a me- 
lancholy illustration. We trust that 
an inquiry into the subject, by the 
competent authorities. Will no longed 
be deferred. 

“ In the course of the last fortnight, 

. seven shipwrights and. two sawvers, of 
Plymouth-yara, have died. Au these 
men had received cuts or bruises, while 
employed on Africau teak- wood ; and 
though some4iave attributed the deaths 
to atmospherical influence, there are not 
a few who assign them to the reception 
of poisonous juices of the above-named 
Umber. Of these men, a shipwright, 
Gregory Nichols, a remarkably powerful 
and active man, scratched his leg against 
a piece of the wood, and mortification 
ensued almost immediately. To ascertain 


\,he probable cause, Dr. Bell, surgeon, 
opened the body , and, in the course of dis- 
section , happened to scratch one of hisfin- .. 
gers . This passed unnoticed at the time ; 
but, in the afternoon, Dr. Bell became 
alarmed at perceiving it, thinking he 
might have imbibed some of the morbid 
matter ; shortly afterwards a shivering 
caine on, and He was obliged to be put 
to bed and bled. The best medical aid 
was administered, and the most ngid 
attention paid to his case ; but, in spite 
of all, the symptoms daily became worse, 
and on Friday evening he died. Since 
writing the above, it is said that Rawlins, 
a shipwright, living at New Passage, ana 
who had slightly scratched himself, is 
dead ; and that another, residing at Tor- 
point, is at the point of death, from a 
similar cause.” 

It may be proper to observe, how- 
ever, that Dr. Bell's death seems to 
be improperly ascribed to the fob- 
sonous quality Of the timber. He 
erished, as many of his profession 
ave done, merely from the infec- 
tion of morbid matter, assisted per- 
haps by the agency of fear. 


ON THE GENERAL , NATURE AND 
ADVANTAGES OF WHEELS. AND 
hPRINGS FOR CARRIAGES, TH$ 
DRAFT OF CATTLE, AND THE - 
FORM 0^ ROADS. — BY DAVIES 
GILBERT, ESQ. F.R.S, &C* .. 

/From the last Quarterly Journal Science 
and the Arts. ) j r > 

Taking Wheels completely in the ' 
abstract, they must be considered as 
answering two different purposes., v 
First, they transfer the friction 
which would take place between a 
sliding body and the comparatively 
rough and uneven surface over which 
it slides, to the smooth oiled peri- 
pheries of the axis and box, .where 
the absolute quantity of the friction* 
as opposing resistance, is also dimi- 
nished by leverage, m the proportion 
of the wheel to tnat of the axis. 

Secondly, they proeure mechani- 
cal advantages for overcoming obsta- 
cles in proportion to the square roots 
of their diameters, when the obsta- 
cles are relatively small, by increasing 
the time in that ratio during which 
the wheel ascends ; and they pass 
over small transverse ruts, hollows, 
or pits, with an absolute advantage 
of not sinking, proportionate to their 
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diameters ,and with a mechanical one, 
as before, proportionate to the square 
roots of their diameters. Conse- 
quently ,wheels,thus considered, can- 
not be too large : in practice, how- 
ever, they are limited by weight, by 
expence, and by convenience. 

With reference to the preservation 
of roads, wheels should be made wide, 
and so constructed as to allow of the 
whole breadth bearing at once ; and 
every portion in contact with the 
ground should roll on it without the 
least dragging or slide. But it is evi- 
dent, from the well-known properties 
of the cycloid, that the above condi- 
tions cannot unite, unless the roads 
are perfectly hard, smooth, and flat ; 
and unless the fellies of the wheels, 
with their tires, are accurate portions 
of a cylinder. These forms, there- 
fore, of roads and of wheels, are the 
models towards which they should 
always approximate. 

Hoads were heretofore made with 
a transverse curvature, to throw off 
water ; and in that case it seems 
evident, that the peripheries of the 
wheel should, in their transverse sec- 
tions, become tangents to this curve, 
from whence arose the necessity for 
dishing wheels, and for bending the 
axes ; which contrivances gave some 
incidental advantages for turning, 
for protecting the nave, and by af« 
fording room for increased stowage 
above. But recent experience having 
proved, that the curved form of roads 
is wholly inadequate for obtaining 
the end proposed, since the smallest 
rut intercepts the lateral flow of the 
water ; and that the barrel strap con- 
fines carriages to the middle of the 
way, and thereby occasions these 
very ruts; roads are now laid flat, 
carnages drive indifferently over 
every part, the wear is uniform, and 
not even the appearance of a longi- 
tudinal furrow is to be seen. It 
may, therefore, confidently be hoped, 
that wheels approaching to the cy- 
lindrical form will soon find their 
way into general use. 

Ine line of traction is mechanically 
best disposed when it lies exactly pa- 
rallel to the direction of motion, and 
4s power is. diminished at any in- 
chnation of that line, in the propor- 
tions of the cosine of the angle to 


radius. When obstacles frequently 
occur, it had better, perhaps, re- 
ceive a small inclination upwards, for 
the purpose of acting witit most ad- 
vantage when those are to be over- 
come. But it is probable that dif- 
ferent animals exert their strength 
most advantageously in different di- 
rections; and, therefore, practice 
alone can determine what precise in- 
clination of this line is belt adapted 
to horses, and what to oxen. These 
considerations are, however, only 
applicable to cattle drawing imme- 
diately at the carriage ; and the con- 
venience of this draft, as connected 
with the insertion of the line of trac- 
tion, . which, continued, ought to 
pass through the axis of the wheels, 
introduces another limit to their size. 

Springs were, in all likelihood, 
applied at first to carriages with no 
other view than to accommodate tra- 
vellers : they have since been found 
to answer several important ends. 
They convert all percussion into mere 
increase of pressure ; that is, the col- 
lision of two hard bodies is changed, 
bv the interposition of one that is 
elastic, into a mere accession of 
weight. Thus the carriage is pre- 
served from injury, and the mate- 
rials of the road are not broken; 
and, in surmounting obstacles, in- 
stead of the whole carriage, with its 
load, being lifted over, the springs 
allow the wheels to rise, while the 
weights suspended upon them are 
scarcely moved from their horizontal 
level. So that, if the whole of the 
weight could be supported on the 
springs, and aB the other parts sup- 
posed to be devoid of inertia, whue 
the springs themselves were very 
long, ana extremely flexible, this 
consequence would clearly follow, 
however much it may wear the ap- 
pearance of a paradox : that such a 
carriage may be drawn over a road 
abounding in small obstacles with- 
out agitation, and without any ma- 
terial addition being made to the 
moving power or draft. It seems, 
therefore, probable that, under cer- 
tain modifications of form and mate- 
rial, springs may be applied with 
advantage to the very heaviest wag- 
gons ; mid, consequently, if any fis- 
cal regulations exist, either in regard 
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to the public revenue, or to local 
taxation, tending to discourage the 
use of springs, they should forthwith 
he removed. 

Although the smoothness of roads, 
and the application of springs, are 
beneficial to all carriages, and to all 
rates of travelling, yet they are emi- 
nently so in cases of swift convey- 
ance ; since obstacles, when springs 
are not interposed, require an addi- 
tional force to surmount them, be- 
yond the regular draft, equal to the 
weight of the load multiplied by the 
sine of the angle intercepted, on the 
periphery of the wheel, between the 
points in contact with the ground 
and with the obstacle, and there- 
fore proportionate to the square of 
its height ; and a still further force, 
many times greater than the former, 
when the velocity is considerable, to 
overcome the inertia, and this in- 
creased with the height of the obsta- 
cle, and with the rapidity of the mo- 
tion, both squared. But when springs 
are used, this latter part, by far the 
most important, almost entirely dis- 
appears, and their beneficial effects, 
in obviating the usuries of percus- 
sion, are proportionate also to the 
velocities squared. 

The advantages consequent to the 
draft, from suspending heavy lug- 
gage on the springs, were first gene- 
rally perceived about fbrty years 
since, on the introduction of mail 
coaches ; then baskets and boots 
were removed, and their contents 
were heaped on the top of the car- 
riage. The accidental circumstance, 
however, of the height being thus 
placed at a considerable elevation, 
gave occasion to a prejudice, the 
cause of innumerable accidents, and 
which has not, up to the present 
time, entirely lost its influence ; yet 
a moment’s consideration must be 
sufficient to convince auy one, that 
when the body of a carriage is at- 
tached to certain given points, ho 
other effect can possibly be produced 
by^ raising or by depressing the 
weights within it, than to create a 
greater or a less tendency to over- 
ture 

The extensive use of waggons sus- 
x pended on springs, for conveying 
heavy articles, introduced within 


THE IDEA OF AN AIR ENGINE 

these two or three last years, will . 
form an epoch in the history of in- ' 
temal land communication, not much 
inferior, perhaps, in importance to 
that when man coaches were first 
adopted ; and the extension of Vans, 
in so short a time, to places the most 
remote from the metropolis, induces 
a hope and expectation, that as roads + 
improve, the means of preserving 4 
them will improve also, possibly in ‘ 
an equal degree ; so that perma- 
nence, and consequent cheapness, in 
addition to facility of conveyance, 
will be the distinguishing features of 
the M'Adam system. , 

v A proposition. . 

Sir,-*-A11ow me to circulate the : 
following proposition through the 
means of your widely circulated pub- 
lication. I pledge myself to navigate 
barges, or other vessels of burden, 
pleasure, or for passengers, on canals * 
(or any other water), by a combina- 
tion of powerful and simple machi- 
nery, which has never yet been put 
on board any vessel. The agitation 
of the water shall not be so much as 
to affect the banks of the canals : the 
weight of the machinery shall not 
exceed 3001bs. : the speed of the 
vessels may be regulated as desired. 

I will fit up a vessel upon this plan 
gratis, for any gentleman or com- 
pany, as I do not make the proposi- 
tion from mercenary views. I need 
not tell you. Sir, who must be expe- 
i^enced in the ways of the wond, 
why I do not describe the machinery 
in the first instance, nor why I adopt, 
in lieu of my own name, the signa- 
ture of Philopat. 

(Any communications to “ Philopat.” ; 
will be duly forwarded.— Ed.) 

REMARKS ON “ THE IDEA OF AN 
AIR ENGINE.” 

Sir, — Your Correspondent W.H.CJ 
will find, on referring to p. 381, vol. n. 
under the head of “ The Casein Ma- 
chinery,” a few remarks, in some de- 
gree applicable to the subject he has 
startea in No. 57, vol. iii. In that 
paper I have stated, that no profit of 
power can possibly be obtained bjr 
the compression or exhaustion either 


Digitized by v^-ooQle 



NONSUCH PARTY — VALUE OP 

of an elastic or non-elastic fluid ; nor 
can there, whatever may be the me- 
thod of its application ; and, there- 
fore, I shall only make an observa- 
tion or two on the particular idea of 
explosion. 

. Explosion denotes a sudden impe- 
tuous action, capable of generating 
great velocity, produced either by 
chemical change, or by letting loose 
any elastic fluid of great density. In 
lettiug loose an elastic fluid against 
any body of nearly equal resistance 
to the force of its power? a slow mo- 
tion only will be produced, similar 
iu effect to the action of steam against 
a piston, and which does not amount 
to the idea of explosion; but when 
such a violent action floes take place, 
and great velocity is generated, the 
resistance of the body put in motion 
bears a very small proportion to the 
power by which it is expelled. In 
either case, however, whether we 
multiply the body of the greatest re- 
sistance by its velocity, or that of 
the smallest by it, we shall not find 
their effective forces exactly to com- 
pensate for the power absorbed in 
compressing the elastic fluid. 

Fieldgate-street, Oct. 4. G. 

Errata . — In page 38 1, for “1000 parts,” 
read** a 1000 part;’* and again, for “ equal 
1000 parts of the pressure or the atmo- 
sphere,” &c. read, ** equal to a 1000 part 
of the pressure,” &c. 


A NONSUCH PARTY. 

A friend, who lately visited Paris, 
at one of M.Arago’s soirees met with 
the following distinguished persons, 
all of them remarkabl.3 for having 
performed journeys or adventures, 
of which there was no parallel: — 
1. There was Professor Simonoff, 
who was astronomer to the Russian 
expedition into the Antarctic Circle, 
and who had been nearest to the South 
Pole of any man living. 2. Captain 
Scoresby, Junior, whohad been nearest 
to the North Pole of any one living. 
3. Baron Humboldt, who had been 
higher on mountains than any other 
philosopher. 4. Madame Freyciriet, 
the only' lady who had ever accom- 
panied a voyage of discovery, and 
circumnavigated the globe. 5 M. 
Gay-Lussac, who had, we believe. 
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been the highest in the air of any 
mdn. 6. M. Callien, who had tra- 
velled, with the son of the Pacha of 
Egypt, further towards the sources 
of the Nile than ahy person now 
living. 

VALUE OF THE COTTON MANUFAC- 
TURES. 

The value of the Cotton Manufac- 
tures exported during the twenty- 
two years of the late war, from 1?93 
to 1815, amounted to 208 millions 
sterling, at the official value. The 
raw material, at four millions per 
annuin, amounts to 88 millions ster- 
ling. The net annual receipt from 
foreign countries, for profit and 
wages, was therefore 120 millions, 
or about five millions and a half per 
annum. But the whole value of all 
the British manufactures e&ported 
during that period was 648 millions 
which, after deducting for the raw 
material 148 millions, will leave 400 
millions added to the taxable capital 
of the nation, at the rat^ of more 
than 18 millions per annum, by 
amount received for the wages ana 

{ ►rofit of British productive labouh 
n the eight years silica the return pf 
peace, from 1815 to 1822, the cotton 
manufactures exported are upwards 
of 17 7\ millions, at their official va- 
lue ; and deducting five millions per 
annum for the raw material, leaves 
137y millions, being about lj| mil- 
lions per annum ; which being added 
to the export of the twenty-two years 
preceding, will make upwards of 
25 7i millions contributed since the 
commencement of the late war, by 
cotton-manufactures alone, to the 
taxable capital of the nation. But 
in the last eight years, the whole^ 
amount of exported British manufac- 
tures is 332 millions ; and deducting 
the raw materials, at the increased 
rate of 7k millions per annum, .will 
leave 272 millions, being about 34 
millions per annum ; which being 
added to the produce and profit of 
. the wages for the twenty-two years 
of the war, as before mentioned (400 
•millions), will make 672 millions re- 
ceived in the last thirty years, since 
: 1793, being upwards of 22§ millions 
per annum, for wages and profit pro- 
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duced by British industry, and re- I will first n^ly to that. As.gene- 


ccived from other nations. During 
the war, the sum added to the na- 
tional debt by loans was 569 millions ; 
which, it thus appears, was exceeded, 
upwards of 100 millions, by the 
amount received from foreign gan- 
tries for the ingenuity of the Eng- 
lish artisan, ana the industry of the 
English labourer. 


roman polish. 

Sir,— Having frequently visited 
the Vatican during my stay at Rome, 
ip the wipter of *818, I was much 
struck with the brilliant polish of 
their mahogany (if I remember right) 
bookcases ; and as the then Pope Pius 
the Seventh was adding to the library , 
and putting up additional bookcases, 
that were made equally brilliant, upon 
the spot, I not only watched the pro- 
gress, but asked one of the workmen 
how ^it was done. As I have read 
much about French Polish in your 
interesting Magazine, perhaps you 
would not object to a leceipt for a 
Roman Polish, which has the advan- 
tage of requiring no varnish, and is 
very much at your service. 

Brick dust, sifted very fine ; olive 
oil mixed with it, just to give it the 
damp ness of flour ; this is rubbed by 
a pumice stone upon the wood, till 
perfectly smooth; then add spirits 
of wine, and continue tubbing it tiu 
you have the required polish, which 
is beautiful, and more durable than 
any other. — Yours, 

POLVORE DI MATTORE. 

I shall be very glad to hear that 
the above answers; and if any of 
your readers that has given it a fair 
trial upon a small scale will mention 
hisffuocess, it will be a general benefit. 


REVOLUTION OF GOG-WHEELS. 

Sir, — In Vol. n. No. 56, of your 
useful publication ,a problem is given, 
requiring the revolutions of certain 
cog-wheels, which I will endeavour 
to solve ; hut, as it will be better un- 
derstood by adverting to theproblem 
ef R. G., in Vol. i. No. 16, which, 
as he requires a simple rule, I con- 
ceive has Jiot yet been fully answered. 


a - si _ 

ral rule, if the greater number of 
cogs will divide by the lesser, and 
leave no remainder (for instance, 12 
and 72), the quotient is the number 
of revolutions made by the smaller 
for one turn of the larger ; and if the 
larger number cannot be dividedby 
the lesser, and they are both divisi- 
ble by the same divisor (as 27 and 36), 
then divide them by the highest {the 
revolutions of the large wheel will in 
that case be the quotient of the less, 
and vice versa ; but if the larger will 
not divide by the lesser,, nor both by 
the same number (as 43 and 127) » 
the large wheel revolves as often as 
the smaller has cogs, and vice 

^In J. H.’s problem (p. 445), C has 
28 cogs, D 66 ; according to the above 
rule, 28 2= 14, 66-2-33; there- 
fore C revolves 33 times, and D 14. 
Eha S 60,F28,G0-«-4= 15, 284-4*7- 
. E revolves 7 times, F 15. G ana H 
having the same number of cogs, 
might, as far as the problem is con- 
cerned, have been left out altoge- 
ther, as they only serve to change 
the horizontal to a perpendicular 
motion. I has 47 cogs, R 11 ; there- 
fore I turns 11 times, while K re- 
solves 47. E being fixed on the same 
axle as D, must have 14 revolutions 
also, which will cause F to have 30, 
G 30, H 30, I 30, and K 128 revo- 
lutions and 2 cogs, as is shown thus : 
47 (the number of cogs in I) *30 — 
1410-*- 11 (the number of cogs in K.) 
= 128 2. But in order that K may 
make perfect revolutions, the revo- 
lutions of each wheel must be multi- 
plied by 11,. the number of times .1 
ought to revolve : 33 x 1 1 ==363, 
14 x 11 = 154,30 x 11=330,128 2x 11 
*1410. Therefore, exclusive of A 
and B, the number of turns are thus : 
C 363, D and E 154, F G H and 1 330, 
K 1410. As, however, A and C are 
on the same axle, they must, of 
course, revolve the same number of 
times ; therefore the above numbers 
must be multiplied by 127, and A 
127, and B 43 by 363 : 363 x,12?= 
46101, 43 x 363= 15609, 154 > : 127= 
19558, 330 x 127 =*41910, 1419 * 127 
* 179070. Which process makes the 
answer * to the problem thus 
B 15609, A and 0 46101, D and £ 
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19658, FGHan.fi 1 41910, K 179070, that he is not the inventor, as he so 
| when they will, for the first time, politely wishes to appear.* 
have all resumed the places from * Your’s, &c. . J. W. M. 

.whence they set out. Gravel Laue, Southwark. 


ours, &c. F*.S* 


■Sir, — In your 56th Number, page 
445, there is a question proposed by 
your Correspondent J. H. respecting 
the Revolution of Cog-wheels. By 
, inserting the following solution in 
your valuable miscellany, you Will 
oblige, yours, &c. 

Harpurley. Joseph Hall. 

All wheels on the same shaft or axis 
make ope or Any nnmber-of revolutions 
in the same time : 127 x 28 66 = 

53f$x 33 = 1778, also 127 x 33=4191, 
and 43 x 33=1419. Again, 60 working 
into 28 is the same as 15 working into 
7, then 1778 x 15 -s- 7 * 3810 x 47 = 
179070; therefore the number of revo- 
lutions, by each wheel respectively, 
will be as follows ; 

A. * ..4191 x 11* 46101 

B. ... 1419x11 «* 15609 
C ... 4191 x 11*= 46101 
D.... 1778x11= 19558 
E ....1778x11= 19558 
F ..*.3810x11® 41910 

G. , ..3810x11® 41910 

H. ... 3810x11 = 41910 

I ....3810x11= 41910 
K .179070 


TAPPING NUTS. 

Erratum. — In the description of 
the method of Tapping Nuts, (No. 
56, p. 445), for “ one quarter inch 
nut,” say, “ one inch and quarter ;” 
and in the second line after that, say, 
“ one inch and one eighth.” 

T.G.D. 

Sift,— -In perusing your valuable 
Magazine (No. 56, p. 445), I find a 
letter signed T. G. U. mentioning a 
simple method of Tapping Nuts with 
a smaller Tap. For my own part, I 
have practised the same these fifteen 
years, and have seen others do the 
^ame ; so that I can assure T. G. D. 
(whoever that gentleman may be) 


Oct. 3, 1824. 


NEW PATENT. 

, To Alexander Nesbitt,broker, of Upper 
Thames-street, London, who, in conse-. 
quence of a communication made to him 
by William Van Houten the Younger, a 
foreigner residing abroad, is in posses- 
sion of a process by whic h certain mate- 
rials may be manufactured into paper ©r - 
felt, or a substance nearly resembling 
coarse paper or felt, which material so 
prepared is applicable, to various useful 
purposes. — 27th July.— Six months. 


INQUIRIES. 

NO. 67*— OIL-CLOTH PAINTING. 

Sir, — \Vill any of your Corre- 
spondents have the goodness to say, 
what is in general used in the painted 
cloth manufactories to soften the ri- 
gidity of the linseed-oil, or, in other 
words, to render the cloths, when 
painted, pliable ? C. 


NO. 68. — BRICK-M.AKING, 

Sir, — I shall feel obliged, by any 
of your intelligent Correspondents 
bestowing t,heir thoughts to the con- 
struction of a Macbme for making* 
Bricks. The principal objects re- 
quired are, first, to supply the mould 
with earth; secondly, to press the 
earth into the mould, in such a man- 
ner as will expel as much of the 
water as possible ; thirdly, th&t the 
machine shall strike off the super- 
fluous earth from the mould* in such 
a manner as not to cling to the in* 
strumerit ; fourthly, that the ma- 
chine shall not make less than tfcn 
bricks per minute. 

A Subscriber* 


* This is not quite fair towards T.G.D. : 
since he stated, expressly, thathe dirt 
not know whether the plan had originated 
with him or not, ana communicated it 
to ns merely because he believed it to be 
not generally known which, notwith- 
standing what our present Correspondent 
states, is the fact.— Ed, 
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NO. 69.— RB-PR08TJNG SILVER. 

Sir, — I should feel greatly m- 
debted to any of your readers, who 
could furnish a method of Re-frost- 
ing Silver that has become tarnished. 
Itwould be desirable if it could be 
done without fire, and I have heard 
that it can be effected. — Yours, 

C. C. C. C. 

ANSWERS TO INQUIRIES. 

NO. 68— PLANS FOR A COTTAGE. 

Sir,— I return you herewith all 
the Plans of Cottages, &c. I shall 
adopt the plan exhibited by " Z. Z.” 
which I highly approve for its neat- 
ness, convenience, and also as being 
the most suitable to the situation for 
which it is designed, and calculated 
to be executed at as little expense as 
any one I have received. 

There are many of the others sent 
that are certainly very handsome de- 
signs, and displayed in a masterly 
style ; but most of them are upon a 
scale, as regards the costs of the 
' erection, far exceeding the present 
object. 

I shall make one alteration in 


stacks, or engine chimneys, n Corn- 
wall, till very recently, did not ex- 
ceed sixty feet in height, and these 
chimneys are generally made circu- 
lar, both internally and externally. 
Round stacks are certainly stronger 
than square ones, and equally good, 
if not superior, in point of draught. ■ 
I suppose, your Correspondent of St. 
Anstel (p. 271, vol. u.) was not 
aware that there is a stack erected 
at Wheal Sparrow Mine, near Red- 
ruth, by the order of John Taylor, 
Esq. 12z feet above the level of the 
surface. The orifice, or draught- 
hole, is seven feet diameter at the 
bottom, and five feet at the top. 
Perhaps the draught would have been 
better, had the diameter continued of 
the same size from bottom to top, or 
increased with the height. Now, 
whether the.additional height is more 
than commensurate to the expense of 
erection, I believe, has not been yet 
ascertained in this county ; and when 
it is, you may, perhaps, hear from 
me again on the subject. 

^ A Miner. 

— — , near Redruth, Cornwall. 


“ Z. Z.V* elevation, which is, to 
carry the building up square, and 
give it an overhanging roof of slate, 
instead of a parapet front. You will 
please to name this to him, in order 
that he may, if he pleases, make the 
alteration in the drawing, for inser- 
tion in your excellent and useful 
work, the “ Mechanics’ Magazine.” 

I send you herewith two guineas, 
to be paid to the author of the plan 
marked “ Z. Z.” and countermarked 
« X. X.”— I am, Sir, &c. X. X. 

[« Z. Z ” will receive the premium on 
application at 55, Paternoster-row, as 
also the approved Plan, which we shall 
be glad to receive back from him for in- 
sertion, with the alteration suggested by 
“ X. X.”— The other Plans are left with 
our publishers, to be returned to their 
respective owners when called for.— Ed.] 


CORRESPONDENCE. 

Mr. Thorold, of Melton, near Wind- 
ham, Norfolk, wishes us to assure our 
readers, that he is “ not, either directly or 
indirectly,” the author of any of the arti- 
cles which appeared in “ Nos. 30, 39, 40, 
43, respecting Captain Manby’s Invert- ' 
tions the same having, it appears, been 

busily, but erroneously, imputed to his 
pen. 

A “ Working Joiner at Bradford” is 
referred to our 56‘th Number, for whatc 
seems to us a better answer to the Query 
on Flooring. 

An Amateur wishes to know “ where 
he can get models of Mr. Watts* Single 
Engine and Double Engine 'Figs. 2 fi and 
27 in Mr. Stuart’s Historical Description 
of the Steam Engine), and what would 
be their cost?” 

Communications received from — “ A 
Fri’end” at Harpurley— W. W — t— T.C.B. 
— Thomas North— Nathan Short — F. S. 


‘ NO. 10. — STEAM ENGINE CHIMNEYS. 

Sir,— One of your Correspondents, 
some time since, expressed a 

desire to getsa..^ formation re- 
specting Steam Engine Chimneys, I 
’ beg leave to submit a few remarks 
for bis consideration. I believe the 


— Aurum — R. B. P. — George Abbot — 
James Yule— R IkL.H. — L.A.J.— X.D. 
— J.T. H— d— Pliilpot — W. V.M. — Telos 
— N. Wales — A.R. 



Communications (post paid) to be addressed to 
the Editor, at the Publishers, KNIGHT and 
LACEY, 55, Paternosler-row, London. 
Printed by B. Benslcv, Bolt-court, Flectatwet. 
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agdin£t, arid partly round, the windlass 
barrel, by means of a chain, S ; which, 
in order to allow of the necessary play 
for the motion of the palls over the 
ratchets, is attached at one end to the 
flat spring, g, which is fixed to the pall 
bitt: rr are ratchets on one side of the 
ordinary cdgs on the Windlass barrel 
(the ratchets on the other side are, in 
this vibw, hkl by the rim or flauge. X), 
On the under side of the safety pall are 
teeth, which take into the ratchets, rr, 
and thus assist the ordinary palls of the 
pill bit in iketerifinj; tneWmdlaSs from 
revolving in a direction forwards. X X 
are rims or fiauges raised on each side of 
the ratchets, r r, for the purpose of keep- 
ing the safety paU in its proper place : 
tt are the bottom parts or feet of the 
perpendicular standard, described at 
fii. 4. 

Fig. 2 represents a perspective view of 
the safety pall, showing the teeth or 
catches , L L,which take into the ratchets, 
rri&ff- 1 - 

Fig. 3 is a section of the windlass bar- 
rel, showing the form of the ratchets, 
r r, and their relative position with As- 
pect to the ordinary cogs of the barrel, 
as also the rim or flange, X X. 

Fig. 4 shows a section of the windlasb? 
H is the lever bar passed through onA of 
the handspike holes in a horizontal posi- 
tion ; the after end, P, being retailed by 
a long hook bar goinginto an eye bolt In 
the deck at the end, N, and swinging bn 
an eye joint' at the end, P. The pakt 
marked O is to represent the perpendi- 
cular handspike hole, corresponding with 
the horizontal one which intersects it. 
Q is the forward end of the lever bar, 
which enters into the bearing, R, which 
is supported from the deck -by the per- 
pendicular standard, W, arid which stan- 
dard is supported in turn by the diagonal 
bar. D, which is fastened to the deck 
at F. 


AMERICAN CAPILLAR? STEAM 
ENGINE. 

We gave in our last two Numbers 
some valuable American documents 
respecting High Pressure Steam En- 
gines, which had not hitherto ap- 
peared in print on this side of the 
Atlantic; arid wb are how, in like 
mahridr, Enabled, through the kind- 
ness of aft Active Correspondent at 
NeW York, to be the first to lay be- 
fore the British public the following 
interesting Report of the progress 
made in the Application of a New 
Steam Engine, liiverited by An Ame- 
rican machinist, called the Capillary 


Steaift Engine, 'the results which it 
details are novel and important. 

A REPORT 

Of THE PROGRESS OP THE CAPILLARY 
STEAM ENGINE, 

Submitted lo the Patrons of that Invention. 

Gentlemen, — Having been ena- 
bled, by your aid, to bring the pr<*- 

tAA 4» /\ f a LuaH ■ 1 1 m Tit C A m m mji A ■ « 

jvCi tn s vttpinary oicain Junpnref tor 
the test of experiment, it is proper 
that I should give you an account of 
its success. 

You will recollect, that the com- 
plete success of the scheme, to the 
extent anticipated in my public an- 
dress, was predicated on the alleged 
discovery of Mr. Perkins. I had, 
long before that time, conceived the 
design of using a capillary tube for a 
boiler; in which tube the steam might 
be formed, as in the common boiler, 
or the material merely heated pre- 
paratory to the formation of steam in 
the main cylinder : but the practica- 
bility and peculiar advantages of each 
mode of Using the tube remain to 
be ascertained by experiment. The 
splendid success said to have attended 
the latter mode in the hands of Mr. 
Perkins, induced me to come for- 
ward. Implicit confidence was placed 
in the testimony of the scientific men 
and journals of Great Britain ; but 
when a drawing of his engine was 
received, with an explanation of its 
mode of operating, it appeared to 
me impossible that it could possess 
the powers and advantages attributed 
to it ; and this opinion is now fuUy 
confirmed by our own experiments, 
as well as by a reference to the well- 
established principles of chemistry 
and mechanics. It is demonstrable 
from those principles, that when his 
engine was alleged to be working 
with a ten-horse power, and to be 
saving eight-ninths of the fuel usually 
consumed, it was, in fact, exerting 
less than a single-horse power, ani 
consuming more than the usual quan- 
tity of fuel. I have deemed thesere- 
mtfrks necessary, to account to you 
and co the public for our hhvTrig failed 
to accomplish all tlfet 1 Anticipated in 
my address on this subject. It is not 
owing to any mfecaldillatidii made by. 
me, and patronised by you, that we 
have not accomplished the Whole ; 
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but to the failure of an alleged diseo- 
tery, which was vouched by the most 
distinguished men of science in Great 
Britain. 

With the money and facilities fur- 
nished by you, I proceeded, as early 
as possible, to put the project into 
operation. A small capillary gene- 
rator was constructed, and applied 
to a small engine belonging to Mr. 
Bnlen ; to whose scientific knowledge, 
practical ingenuity, and very accom- 
modating disposition, I take this oc* 
casion to acknowledge myself greatly 
indebted. The tube used for the ge- 
nerator was made of coppei , and was 
an eighth of an inch in diameter. At 
different times, we put in the fire from 
9 to 36 or 40 feet in length. The 
apparatus was so small, that we could 
not arrive at any very conclusive re- 
sults. We satisfied ourselves, how- 
ever, that the scheme was practica- 
ble, that a copper tube would answer 
for a generator, and that the sup* 
posed discovery of Mr. Perkins was 
fallacious. 

We then made arrangements fur 
constructing an engine on a larger 
scale, calculated tor a four4iorse 
power ; and as we still believed, from 
the experiments we had made, that 
it could be applied successfully to 
aerial navigation, we aimed particu- 
larly at lightness in all its parts. The 
generator was formed of a copper 
tube, one fourth of an inch in am- 
meter and 100 feet long, and weighed 
about 161bs. The steam cylinder 
was formed of sheet copper, was 
three inches in diameter, 27 inches 
in strok^, and weighed, with all its 
appendages, about 251bs. A new 
mode of producing a rotatory motion 
was employed ; and the whole engine, 
when put together, weighed about 
1151bs. Awheel of sails, like that 
of a vertical windmill, was attached 
to it, to run horizontally above it, 
with a view to try its power to rise in 
the air. Upon trial, we found that 
the generator was coiled up too com- 
pactly to admit the application of suf- 
ficient fuel, and that the force pump 
dMt not supply sufficient water ; nor 
did we like the success of the plan 
for producing a rotatory motion. 
From these defects, we were unable 
to make it work with more than a* 


single-horse power; and the effect 
of this power on the wheel of sails, 
discouraged us from proceeding fur- 
ther in that branch of the project. 
Our object now was to make the ne- 
cessary alterations in it, and apply it 
to some use, where its powers and 
utility could be effectually tested. 

An opportunity of accomplishing 
these views was presented by Mr. 
Jackson, an ingenious and perse- 
vering manufacturer at Nicholasville. 
The engine was placed in his hands, 
and applied by him to work his cot- 
ton factory, where it has now beqn 
in constant and successful operation 
for several weeks. The factory was 
previously worked by three horses at 
a time on an inclined wheel; and 
the engine is found capable of run- 
ning it faster, and with more regu- 
larity, than it was worked by the 
horses. The engine runs at the rate 
of forty double strokes in a minute, 
and the steam is cut off in the middle 
of the stroke. As no safety valve is 
necessary, and we have adopted no 
method, though we might easily have 
done it, to estimate the strength of 
the steam, we know not the height 
Vy which it is raised, but it is pro- 
bably about 85 or 90 lbs. to the inch 
over the atmosphere. . There is no 
limit, on the part of the generator, 
to the strength to which it may be 
raised, with perfect safety, and with 
increasing economy : the limit exists 
in the valves and joints, which pro- 
bably cannot be made to resist more 
than three or four hundred pounds 
to the inch. 

The generator now contains about 
120 feet of the tube, most of which 
is one quarter of an inch in diameter. 
It is arranged in coils, one above 
another, in the form of a sugar loaf, 
30 inches high, thq bottom coil being 
18 inches in diameter, and the top 
'one considerably less. The wood is 
prepared as is usual for a stove, and 
put within the coils ; the lower end 
resting on a hearth, a little below 
the generator, which is enclosed in a 
brick furnace, built in the fire-place 
of the side room — a fire-place of the 
common size for a parlour ; and the 
rest of the engine, with its fly-wheel 
and geering. Stands beside the chim- 
ney, in the space usually occupied by 
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a closet: One cord of wood lasts whole establishment need not exceed 
two days and a half ; at the present about three times the bulk of the fuel 
season, about 36 hours. The water at one time in combustion. The eco* 
enters at the top of the generator, nomy of fuel may be carried to the 
and comes out in steam at the bottom, greatest extent of which the laws of 
By using a greater quantity of tube, nature admit ; for, by placing a sniff* 
and placing more of it over the fire, cient quantity of tube over the fire, 
in the ascending hot gasses, and at as already explained, the heat may 
the same time raising the steam to be extracted from the smoke, till it 
two or three hundred pounds to the nearly equals the temperature of the 
inch, and cutting it off sooner, it is water entering the generator. This 
manifest that a muchgreater economy economy is further extended by the 
of fuel might be effected. Perhaps great strength to. which the steam 
the same quantity might be made to may be raised with perfect safety, 
do double the work it does at present No harm can be done by the bursting 
Iu using the common boiler, the of boilers — even a safety valve wdula 
smoke necessarily passes off at a be useless. In the course of our 
much higher temperature than that experiments we several times burst 
to which the steam is raised ; whilst, the lube. So far from doing any 
by the capillary generator, the heat injury, even at 500 or 1000 lbs. to 
can be extracted from it, till it is the inch, it would not always be per T 
reduced nearly to the temperature at ceived by the spectators. Witty re- 
which the water is put into the tube, spect to the first cost of the engine, 
though the steam be discharged red and the cost of necessary repairs, 
hot at the same time from the bottom our experience does not enable me 
of the generator. to give you any certain information. 

Mr. Jackson condenses the steam Mv opinion, however, is, that there 
by two old still worms, which he will be considerable economy in this 
cools with water pumped by the respect. 

engine from a well. The waste is Three great objects are fully ac- 
supplied by rain water. This is in- complished by this generator ; they 
dispensable in a limestone country, are lightness; safety, and economy of 
for the lime is deposited in the tube, fuel — the two former, I trust, to the 
and quickly fills it, if lime water be full extent of the public wishes ; and 
used : but the current washes out all the latter to the extent of nature, but 
other impurities — the lime deposited not to the extent anticipated by pub- 
is as white as snow. lie sentiment. Audi must here add. 

We have met with many difficulties that the general expectation can never 
and discouragements in the progress be realized respecting the economy 
of our experiments, but they have of fuel. The chemists have ascer- 
' all been surmounted. It is now con- tained with precision the qujmtity of 
clusively proved that steam can be heat discharged in combustion, and 
generated with facility and success, the quantity of water which that heat 
by a capillary tube, for any purpose will convert into steam ; while the 
whatever. There may be some par- meehanical philosophers have expe- 
ticulars in which its management will rimentally proved the force exerted 
be more difficult and troublesome by that steam in expanding. From 
than the common boiler; but they these data, the utmost effect which 
are not of much importance, or the a given quantity of fuel can ever pro- 
difference will not be very great. On duce may easily be calculated, and it 
the other hand, its advantages are is found to be little greater than that 
great and obvious ; for all moving to which we have already attained $ 
engines, by land or water, its light- and it i 3 on these grounds that the. 
ness and compactness are a great re- alleged discovery of Mr. Perkins .is 
commendation. The generator and demonstrably fallacious. We. chti 
main cylinder, with their contents never approach near the economy 
and appendages, exclusive of fuel, which he was supposed to have ac- 
need not weigh more than 20 lbs. to complished, unless, indeed, he could 
the horse power. The bulk of the extract the heat from the steam, and 
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make it operate again^ which I be- 
lieve to be impossible. 

With a view to ascertaih what may 
possibly be done towards aerial navi- 
gation by steam, we have made ex- 
periments on the power of wings in 
the air, and on the power necessaiy 
to work them. The result is, that it 



lieve it possible to make a flying en- 
gine, to he worked by charcoal, which 
would weigh much less than 301bs. to 
the horse power, wings, condenser, 
and fuel included. Had the supposed 
discovery of Mr. Perkins been well 
founded, by which tint weight would 
have been diminished two thirds at 
least, the complete success of aerial 
navigation would not be still unac- 
complished . The use of phosphorus 
for tuel would place us nearly on the 
same ground which we would have 
occupied under the discovery of Mr. 
Perkins with charcoal ; and I firmly 
believe the project practicable by its 
use, but the expense is probably an 
insuperable objection. We have as- 
certained, by our experiments and 
calculations, that a balloon could be 
made to carry a man with an engine, 
which would push it at the rate of 
15 miles an hour in the air. 

In the navigation of shallow waters, 
this engine will be highly valuable to 
the country. It will enable us to tra- 
verse our western rivers, at all sea- 
sons of the year, with advantage ; and 
to extend their navigation by steam 
to a great many places, to wnich the 
present steam-boats can never be 
taken. It will also be found appli- 
cable to land conveyance. Its light- 
ness and compactness will admit of 
its being used for propelling waggons 
of heavy burthens on turnpikes and 
railways, and stage waggons for the 
mail, on all good roads. 

July 12 , 1824 . Joseph Buchanan. 


minus. 

In treatises on Algebra, minus 
multiplied by minus is said to pro- 
duce pips. I would deprecate the 
idea which some of your Corre- 
spondents are apt to entertain of 
applications of this natpre, that they 
contain an attempt to overturn an 


universally received and well esta 
blished tmth ; on the contrary, I am 
well convinced that this product is 
a true one, but not by my own un- 
derstanding; and I could wish that 
some of your Correspondents would 
enable me to entertain a rational faith 
in this matter. The abstract idea of 
minus which I entertain, may be thus 
illustrated (if, indeed, it be abstract). 
A man owes 701. but finds himself 
unable to pay more than 401. ; he is, 
therefore, minus 301. dr 301. worse 
than nothing. Suppose him to be 
•thus situated three times in his life, 
any number of negative terms is nth- 

S itive, producing seemingly — 90. 

ut perhaps the three times is an 
affirmative term, and therefore pro- 
duces minus by unlike signs. How, 
then, can the ided of the second ne- 
gative term or multiplier be enter* 
tained ? If we designate any nega- 
tive term by —a, what idea shall we 
attach to a multiplier represented by 
exp? How can — a x — ft = + uh be 
thalained by illustration ? Can less 
thin nothing multiplied by less no- 
ng produce something ? 
acln the only book to which I have 
ecess, this seeming paradox is thus 
explained : — “ Lastly, when —a is 
jd be multiplied by — ft, we have a ft 
*or the product at 1 first sight; but 
still we must determine whether the 
sign + or — is to placed before the 
product. Now, it cannot be the 
Sign — , for + a x —ft gives — a ft ; and 
— a by —ft cannot produce the same 
result as —ax +ft, but must produce 
a contrary result, to wit, + a ft, in the 
same manner as + x + gives + .” * 
Now, does this follow, that be- 
cause two negatives do not pro- 
duce the same result as an affirma- 
tive and a negative, they must neces- 
sarily produce the same result as two 
affirmatives ? — Do they, indeed, 
produce any thing at all ? 

Piger. 

P.S. a— ftxo— ft presents no diffi- 
culty, though I am as unable to un- 
derstand a— ft x —ft as the above. 


* I conceive it should be +<*x —ft, 
as before; however, it is printed a& 
transcribed in Nicholson's popular 
Course of Mathematics, 
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M SIR H. DAVY’S REMEDY FOR THI DECAY OF SHIP BOTTOMS, BTC. 


CONTRACTION AND EXPANSION OF 
WATER TN COOLING. 

Fill a thermometer tube with tepid 
water, and immerse it in a glass ves- 
sel containing water of the same tem- 
perature, m which a mercurial ther- 
mometer is placed. If the whole ap- 
paratus he now placed in a bed of 
snow, or in a frigorific mixture, the 
water in the tube will gradually con- 
tract, till the mercury shows the tem- 
perature of 40° ; it will then begin to 
expand gradually until it becomes 
ice. From this simple experiment 
the reader may see, what is other- 
wise, however, awell-established fact, 
that the specific gravity of water is 
greatest at 42°. The expansion of 
mis fluid, when cooled still further, 
is an exception to the general law of 
bodies expanding by neat and con- 
tracting by cold ; and as we are un- 
able to account for it, or refer it to 
any class of facts, it seems like a per- 
petual miracle,' and may excite both 
our wonder and our gratitude when- 
ever it is contemplated. It is in con- 
sequence of this miracle that ice 
swims on water, and does not sink 
down, choking up the streams and 
stopping the currents of the rivers, 
the continued flow of which is as ne- 
cessary to the existence of the world 
as the circulation of blood is to our 
existence.— Chemist. 


SIR HUMPHRY DAVY’S REMEDY FOR 

THE DECAY OF SHIP BOTTOMS. 

The result of the trials which have 
been made under the direction of the 
Lords of the Admiralty, to determine 
the efficacy of Sir Humphry Davy’s 
new remedy for the Decay of Ships’ 
Bottoms, is not, we regret to learn, 
s6 satisfactory as was at first antdcK 
pated. It has been found, that though 
the copper is indeed preserved from 
corrosion, through tne medium of 
the galvanic action, it soon gets re- 
markably foul; some vessels cop- 
pered on this plan having returned, 
after short voyages, with their bot- 
toms completely covered with bar- 
nacles, weeds, etc. It is but due, 
however, to the Learned President 

observe, that he was not without 
his apprehensions that such might 
possibly be the effect of the appli- 


-cation of the ‘principle which he has 
shown so much sagacity in develop- 
ing (See Mecb. Mag. p. 342, vol. ii.) 
Mr. Children, too, in defending Sir 
Humphry’s claims to originality in 
this application (p. 343, ibid.) ? not 
only explained bow copper thus de- 
fended would be more liable to her 
come foul (from the absence of that 
poisonous oxide which covers the 
surface of undefended copper), but 
pointed out sueh means of counter- 
acting this tendency as leads us to 
hope that it may yet be remedied* 
“ All that is neees&ary,” says Mr. 
Children, “ is to weaken the defen- 
sive action, by diminishing the extent 
of the defending surface to such a 
point as to allow a slight oxidation 
of the copper, sufficient to repel the 
animalcules, but not sufficient to oc- 
casion a serious waste of the metal.” 
— We presume that this yet remains 
to be tried. 


SIMPLE PLAN OF SCAFFOLDING. 

Sib, — In one of the Numbers of 
the Edinburgh Monthly Magazine 
and Review for the year 1810, is in- 
serted a description of a simple, /se- 
cure, and ingenious Scaffold for 
ascending Steeples, &c. It is stated 
to have been employed at the town 
of Binningham ; and the person who 
contrived it is said to have ascended 
the spire of a steeple at that place in 
the course of a few hours. Deem- 
ing it might be of use to your nu- 
merous readers, I have sent it to you 
for their use. 

His method is thus described : — 
Having ascended the bartisan through 
the winding stair of the steeple, he 
placed a rope round the spire ; to 
this rope was hung a number of tri- 
angular frames, by a strong iron 
hook at one of their corners : on these 
triangular frames were placed planks, 
and the scaffold was completed. As- 
cending this scaffold by a short lad- 
der, the same operation was repeated, 
until he reached the vane or weather- 
cock ; thus forming a succession of 
scaffolds parallel to each other. 

I am. Sir, 

Your obedient servant, 

James 
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MECHANICAL GEOMETRY. 

v Sir,— I observed m a late number 
of your useful Magazine a commu- 
nication, signed “ G.A. S,” contain- 
ing some problems in geometry, or ra- 
ther useful directions for the practical 
naechanic, to enable him to execute 
his work with greater accuracy. Your 
Correspondent, however, gives a rule 
for ascertaining whether a parallelo- 
gram, or four-sided figure, i$ square ; 
or, m other words, whether its four 
angles are right angles, which does 
not appear to be altogether accurate, 
at least in the way he states it, and 
which may mislead the unwary who 
trust to it. 


Your Correspondent says, that if 
the two diagrams of a parallelogram 
intersect each ottier in the midale of 
each respectively, that is, if the parts 
on each side of the point of intersec- 
tion are equal, the angles will be 
right ones. But this does not hold 
true, unless the diagonals are equal, 
which he does not mention in his 
rule; for in any parallelogram, as 
ABCD, of which the opposite sides 
are respectively equal and parallel, 
the diagonals will divide each other 
into two equal parts, whether it is a 
right-angled parallelogram or not ; 
that is, s if AB is equal to CD, and 
AC equal to BD, AE will he equal 
to ED, and BE to EC. 



Moreover, the method proposed by 
yo\ir Correspondent does not appear 
to me, at least, to be better, or even 
sp good, as the common method used 
by workmen, viz. simply making the 
diagonals .equal ; for, m gny paral- 
lelogram, if the opposite sides are 
respectively equal, and the diagonals 
equal, the figure must be right-an- 
gled. Now, I think, the workman, 
m ascertaining whether a frame, or 
any piece of work, is square, will 
find it as easy a process to try if the 
opposite sides are equal, and then 
measure the diagonals by the usual 
method, as to have two diagonals, 
and bisect them in the middle ; be- 
sides, unless his two laths are per- 
fectly straight, they will not inter- 
sect exactly in the middle. 

I am. Sir, yours, N. B. 

REPLY BY G. A.«S TO THE PRECEDING 
COMMUNICATION. 

Sir,— r-I feel obliged by your Cor- 
respondent, “ N. B. < ” pointing out 
what he thinks an inaccuracy m the 
7th Problem of Mechanical Geome- 
try, for I should be sorry that any 
obscurity should be perceptible in 
what is written expressly for tbpse 
not miniated in the science of geome- 
try; hut if He had Rooked at tne pre- 


ceding theorem (the note to p. 381, 
vol. ii.), he would have seen at once, 
that Problem to. was Intended to 
show, that though AB and BD were 
equal, it was a fallacious proof of the 
accuracy of the square or rectangle ; 
and, therefore, when the direction 
was given to measure the diagonals, it 
presupposes them to measure equal, 
or that AB measures the same as 
BD (for if they do not, the frame 
cannot be square) . Now, by referring 
to the original paper, of which 1 sent 
you a copy, I find the words, “ which 
we suppose to measure the same as AC,” 
interlined in a parenthesis, and per- 
haps omitted inadvertently in the pa- 
per I sent you : I therefore think it; 
would be the better way to insert, a 
an erratum, the following, which, I 
fhink, will remove every obscurity. 

Erratum.— Page 376, vol. ii. col. 1, 
line 13, after the words, “ the distance 
BD,” insert , €€ which we suppose to mea- 
sure the same as AC.” 

This, 1 think, will completely sa- 
tisfy your Correspondent, " N. B.” 
who, if he had read the paper pre- 
ceding that which he alludes to, would 
have found that I was not ignorant 
of the property of the diagonals of a 
parallelogram bisecting each other? 
for Theorem vm. is the very same that ’ 
his communication establishes ; and 
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will find that Problem vii . is meant 
/ . to prove the fallacy of simply mea- 
; sunng the diagonals of any quadri- 
lateral, without first ascertaining that 
the opposite sides are exactly equal. 

Now, with regard to the metnod I 
have proposed being inferior, or at 
least not superior, to the one in com- 
mon use, 1 must remark, that in 
many cases, particularly where tfie 
frame is of large dimensions, it is 
impossible to ascertain with accuracy 
the exact length of the sides with a 
rule only. A lath must be used ; and 
in others, the outside of the frame is 
often left in the rough, and mould- 
ings on the inside, which render it 
difficult to measure exactly their re- 
spective lengths. This your Corre- 
spondent must have been aware of, 
it he is a practical mechanic ; and it 
is from these causes that I still insist 
upon the method I have proposed, 
as not only superior, but in many in- 
stances more ready, particularly 
should the frame have one or more 
of its sides curved, as the following 
diagram will clearly demonstrate : — 



Let AB C D be a sash frame, for 
instance, the top of which, as CB, 
is a portion of a circle ; now, if we 
find AB equal to C D, and the centre 
of each at E correspond, we are sure 
that the angles at A and D are right 
* angles. Now, according to the com- 
mon method, if the frame is large, 
or even of moderate dimensions, it 
is impossible to ascertain the length 
of the chord CB without a lath; 
and even then, if there is a moulding 
or bead round the frame, it will be 
extremely difficult to measure' CB 
with accuracy ; but by the method I 
ropose, it is easily ana expeditiously 
one. 


I could enumerate many more 
Oases to prove the same, but, I am 
sure, to the practical workman they 
will naturally present themselves. 

1 think I nave now said sufficient 
to demonstrate to “ N. B.” the truth 
of what I have advanced ; and shall 
only add, that as I am sure he has 
been influenced by the best of mo- 
tives, in detecting any error that 
might mislead the workman, I trust 
that, in candour, he will allow that 
the omission pointed out will free * 
the problem from any appearance of 
inaccuracy. 

Yours, &c. G. A. S 


GUNTER’S LINE 

Sir, — Your Correspondent, ‘Unit,’ 
did not err, when he stated his belief, 
that an explanation of the Gunter’s 
Line would be acceptable to more of 
your readers than himself. I, in com- 
mon with, I doubt not, hundreds be- 
sides, look to your Magazine for in- 
struction, which I must otherwise gcr 
without. Myself, and two others 
known to me, have experienced the 
same difficulty with the two-feet Gun- 
ter which * Unit’ did with the Sector. : 
You may judge, therefore, how gladly 
I saw the application of ( Unit’ ap- 

E ear in your highly useful work, and 
ow eagerly I noticed the description 
furnished by * Monad.’ I would, 
with all humility, remark to him, 
however, that the saying of Isaiah, 
" Precept upon precept, and line 
upon line,” conveys a lesson fully as 
much to the teacher as to the learner. 
There are, unfortunately, too many 
learners who, from the circumstances 
in which they find themselves, stand 
inheed of repeated explanation. A 
word is sufficient for the wise, but the 
ignorant stand in need of many. An 
ancient writer has said , € * Litera fa- 
cile discuntur si habeas qui docere Fi- 
de liter pom*.” (By Jide liter I would 
understand thoroughly.) I have, 
by the help of several friends, searched 
London m vain for a treatise on the 
use and practical application, of the 
Gunter’s Scale/ ‘which most puzzles’? 
us ; I would, therefore, beg ‘ Monad,’ 
and such as can have compassion on 
the ignorant, and a feeling for their ‘ 
infirmities, to follow up the descrip- 
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turn already given; which, though 
extremely clear, so far as it goes, yet 
leaves the subject in limine. 

To illustrate my wants, and those 
of my friends, I would remark, that 
the explanation, in No. 54 has ena- 
bled me to understand the following 
Cases in Barlow’s Mathematical Dic- 
tionary: — 1st. To multiply 4 by 8. 
2nd. To divide 36 by 4. 3rd. To 
find a fourth proportional to 6 8 9. 
4th. To find a mean proportional 


between 8 and 32 (‘ Unit’s ’ example.) 
And oth. To extract the square root 
of 25. But in all these cases, every 
one must consider the multiplication 
table more useful. If any of your 
Correspondents would kindly instruct 
us how to manage two or more places 
of figures, e. g. 46 x 54, or 2484 + 46 ; 
or to extract the square root of 324, 
they will confer an obligation on 
Your humble Correspondents, 
JL.GP. HS. 



Sir, — Plans for subways of various 
desciiptionshave long been before the 
public, but Cast Iron superstructures 
or Colonnades, for a somewhat similar 
purpose, have never yet been pre- 
sented to the public eye. I therefore. 
Sir, submit the following description, 
accompanied by different views, for 
insertion in your work, should you 
think them worth the notice of your 
numerous scientific readers. 

The extreme durability, the consi- 
derable cheapness, the vast utility 
in conveying the water and gas 
pipes, in protecting the passengers 
from the rain, and in supplying the 
shops with a grand substitute for sun 
shades, are in themselves points of 
such consequence, that both the man 
of research and the common observer 
will, I trust, ere long, view with 
delight the plan which I now submit> 
and give it such patronage that we 
jn&y, -before the year 1830, be enabled 


to walk from one end of the metro- 
polis to the other without being ex- 
posed either to the heat of the sun, 
or the unpleasant effects of rain. 

The simplicity of this * iron scheme* 
affords it a much better chance of 
public patronage than some of those 
enormous and arduous undertakings 
which have, of late, been proposed, 
and which have certainly perplexed 
the mind both of the philosopher and 
mechanician. 

Description of the Drawings. 

No. 1 is an elevation of part of a cast 
iron colonnade, before a shop at the cor- 
ner of a street. 

No. 2 is a perspective view of the colon- 
nade. This is introduced merely to give 
the reader and promoter an idea of the 
grandeur which it would impart to the 
streets of the metropolis. 

No. 3 is a section, showing the con- 
struction of the framinjg, the situations 
for the water and gas pipes* and likewise 
for the lamps. The framing is made of 
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the width of the foot pavement, supported 
by light cast iron columns, ten feet from 
centre to centre next the road, and fixed 
in stone abutments inserted in the walls 
of the houses. 

The gas pipe, a % is so placed that ready 
communication can be made to supply 
the lamps, which are placed in front of 
the framing, as shown in the drawings. 
The water pipes may occupy the space 
bb, and they can at any time be readily 
repaired, as, by taking up the lead cover- 
ing, and then the cast iron plates, they 
can be entered upon without inconve- 
nience or impediment to the foot pas- 
sengers. 

If this be carried into execution, 
will it not, I ask, be as great a public 
improvement as has of late years 
been submitted for the public ap- 
proval ? 

I am. Sir, &c. 

John T. Weddeburoh, C.E. 


APPLICATION OF SMITH’S PATENT 

STEAM BOILER TO THE BOILING 

OF SUGAR. 

In our 35th Number (p. 104, vol. 
V) we gave a description of a valu- 
able apparatus, invented by Mr. 
Smith, for drying, boiling, and eva- 
porating liquids by steam, and men- 
tioned that it had been employed 
with great success, in the West of, 
England, in the manufacturing of 
salt from brine. It now appears, 
from a series of experiments insti- 
tuted by a number of gentlemen 
connected with the West India Colo- 
nies, that it may, and is, likely to be 
applied with equal efficacy to the 
boiling of sugar. The peculiar ex- 
cellence of Mr. Smith’s boiler (as 
our readers have been apprised) is, 
that it gives, by means of compressed 
steam, any degree of heat required, 
and yet never bums the material 
submitted to its action. It was at 
first apprehended that the tempera- 
ture required for the crystallization 
of kugar was higher than this boiler 
could sustain j but the result of the 
experiments, which we have now to 
detail, has proved most triumphant 
in its favour. 

.Exp. !st.r-The boiler was filled to 
one-third of its contents with water, and 
one pound of sugar in proportion to each 
gallon of water <yas added: the whole 
boiled briskly in ten minutes, and in 58 


minute sfrom the time the fire was lighted, 
the sugar was so much concentrated as to 
crystallize easily. Some part of the sugar 
was left iu the bottom or the pan. which 
crystallized without any degree of carbo- 
nization. though a heat of 244 degrees 
was applied ; and during the whole pro- 
cess there was none of that empyreumatic 
odour which uniformly accompanies the 
boiling of sugar in an ordinary caldron. 

Exp. 2nd.— The sugar ^experimented 
with in this instance was East India. 
The great objection to this article of 
commerce is, that tliough in colour it is 
superior to almost any West Indian sugar, 
it is just as far inferior in grain or crystal : 
this, it is supposed, arises from some 
want of knowledge or care in its manu- 
facture. A quantity of fine Benares sugar 
was put into the boiler, and in 22 minutes 
after the fire wa$ lighted, it was declared 
fit for being potted. 

EXp. 3rd —A like quantity of fine Be- 
nares sugar as that employed in the pre- 
ceding experiment was put into the boiler, 
token hot, and wa3 prepared in eleveu 
minutes. 

The loaf sugar thus produced is 
very fine for a first claying, but it is 
feared that there will be a consider- 
able loss in the draining off of syrup 
and molasses. 

Exp. 4th.— The next poiut sought to 
be ascertained was, .whether the new 
steam boiler can improve the grain of 
inferior West Indian sugars ? ana in this 
it lias completely succeeded. Twocharges, 
or skeppings, as they are technically 
termed, were run off in thirteen minutes 
and a half each. 

From the result of Ahese experi- 
ments it is confidently expected that 
a great improvement has been disco- 
vered in sugar boiling. Molasses, 
which is an uniform product of the 
ordinary mode of concentrating the 
pane juice, is supposed to arise from 
a carbonization of the saccharine 
matter during the process of boiling. 
Should this be the case, a saving of 
33 per cent, will take place in the 
boiling of sugar, and an article will 
be produced so superior to that which 
cornea to this country under the warn 
of Muscovado sugars, that it will he 
unnecessary to make U undergo an 
additional process of refining when 
at home. 


Mr. Pickering, in our 36th Number, 
having expressed his regret that he&id 
not communicate his ideas on high 
pressure steam boilers at an earlier * 
riod,and Mr. Smith’s patent apparatus 
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for applying s team to manufacturing 
purposes decerning now an object 
of some-importance, we are requested, 
by the latter gentleman, to give a 
place in. our pages to the following 
statement of the time and cause of 
his turning his attention to the 
subject- — 

In the summer of 1822, Mr. Fur- 
nival, of Birmingham (now partner 
with Mr. Smith in his parent), haying 
formed the idea, that if a vessel could 
be constructed for applying steam to 
the manufacture of salt, it would be 
attended with great advantage, he 
applied to every person in England 
that he thought likely to assist him 
in realizing the project, but from all 
of them he received for answer, that 
the thing was impossible. Not satis- 
fied, however, in his Own mind that 
it was so, he went down to Scotland, 
and obtained an introduction to Mr. 
Smith, who stated at once, t^at of 
the possibility of the thing he had 
no doubt ; but as to the most conve- 
nient way of accomplishing it he 
could not then exactly speak (al- 
though he had been manufacturing 
salt with steam, under a Scotch patent, 
ever since the year 1813). He pro- 
mised, however, to take the matter 
into consideration, and to let Mr. 
Furnival know if he should fall upon 
any method of constructing a vessel 
that would be safe and convenient 
for the purpose. This was in the 
laltter end of September, 1822/ and, 
by the 5th of November following, 
Mr. Smith went to Birmingham, 
having by that time planned and 
given orders for the construction of 
nis present boilers, which have now 
been at work more than twelve 
months. ' ^ 

From the above statement Mr. 
Pickering and the public will be able 
to judge to whom the merit (if there 
beany) of the first discovery belongs. 
That Mr. Pickering planned such a 
boiler, "without knowing any thing of 
Mr. Smith's, the latter is perfectly 
satisfied ; but their object seems to 
have been quite different, as Mr. 
Smith only intended his" feu* manufac- 
turing purposes, while Mr. Picker- 
ing, it appears, had only in view the 
construction of a safety boiler for 
Mgb pressure steam engines. 


RULEJS FOR CALCULATING THE 

FRICB OF TIMBER. \ 

Sir,— In Number 57 of your Ma- 
gazine, a Correspondent has* shown 
some short rules for calculating the 
price of timber, in which he gives * 
us two examples ; one where the price \ 
of cm hundred is given to find the 
price of one, and the other where the 
price of one is given to find 100. It 
appears to me, however, that Ins rules 
ate no rules at alt ; for, if deals be at 
36/. 10s. per hundred, one deal will 
cost 7$. 3b | d. instead of 6s. UL, as 
he says. 

A much shorter way than his, and 
ot^e which will give a much more ac- 
curate answer, is this : j 

Rule. Take the number of pounds 4 
per hundred, call them shillings, and 
divide by 5, which will give the price 
of one deal in shillings. 

Example. Deals cost 50/. per 
hundred, what is the value of ‘one ? .< 

5)50s. 

10s. the value of one deal . 

For calcrdating the price of 100, ‘ 
when the price of one is given. 

Rule. Multiply the price of one 
by five, and call the product pounds. 

Example. A deal costs 5s. What is 
the price per hundred ? 

• 5s. 

5 

25/. 

In some instances this way will be 
found to vary a farthing or two from 
the correct answer, but, on most oc- 
casions, it will be found to answer 
every useful purpose. < 

I am. Sir, f 

Your obedient servant, 

Winchester, Sept. 30. T/€. B. 

DIPLOGRAPHY. 

Sir, — Through the medium of 
your widely circulated and useful 
miscellany, permit me to inquire If 
any one can describe the system -of 
“ Double Writing, ” said to have / 
been discovered by Sir Christopher 
Wren, about the year 1647 ? In a life- 
of Sir Christopher Wren, published, 
in " The Grand Magazine ofMaga-, 
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zincs,” for November, 1758, I find 
the following account of this curious 
invention: — 

“ But what seemed the most admirable 
of all, he invented the art of double 
writing, by making two several pens to 
write tnc very same words on two distinct 
]>apers, and that with as much ease and 
beauty as is found in common writing, 
with this peculiar advantage, that one 
writing was not to be distinguished from 
the other by the strictest scrutiny. ' This 
invention was, however, contested ; and 
Sir William Petty having obtained a 
patent from the Parliament in 1647, 
about three years before Mr. Wren pub- 
licly produced his diplogruphical instru- 
ment, for an invention of the like kind, 
he found it necessary to assert his right 
to priority by appealing to his friends, to 
whom he had communicated its effects.** 

I am. Sir, 

Your most obedient servant. 
Chequer Yard, Bush Laue. A. L. Z. 


MEASUREMENT OF TIMBER. 

Sir, — No. 32 of your useful Ma- 
gazine contains an exposure of the 
erroneous, yet very prevalent method 
of measuring round timber— the 
taking one-fourth of the circumfer- 
ence for the side of the square. Con- 
nected with the same kind of mea- 
surement is another practice equally 
erroneous. Few sticks of timber 
are of equal diameter throughout : 
most are considerably* less towards 
the upper end. The common method 
is to take the diameter or circumfer- 
ence of both ends, add them toge- 
ther, and take the mean for the dia- 
meter, or the circumference, as it 
may happen to be, for the whole : 
thus a stick, the greatest diameter of 
which should be 32 inches and the 
least 16, the mean diameter between 
these two would be 24, the area of 
the circle of which is but 452 ; but 
the areas of the two extreme circles, 
added together, is 1005 ; divided, 
502J inches. Consequently a stick 
40 feet long, of the above assumed 
diameters, would measure by the 
common method only 125 feet, by 
the correct method 139 feet ; bring a 
difference of 14 feet. 

This difference is 'not quite so 
ihuch as that pointed out by your 
correspondent Mesurage, yet I think 
it is sufficient to deserve notice. If 


the results of these errors stood in 
opposition to each other, the differ- 
ence would not be so vary great ; but 
.as both tend to lessen the real mea- . 
. surement, they deserve the attention 
of all who may have dealings in the 
timber trade. 

1 am. Sir, &c. R. H. 


DIFFICULTIES TO 80LVE. 

It is an admitted principle, that 
water increases friction, and oil di- 
minishes it. What, then, is the rea- 
soon why a steel edge-tool is quicker 
set upon a Turkey stone with oil than 
with water? Whether does the abra- 
sion proceed from chemical or me- 
chanical action, or from both ? 

What is the reason why a screw- 
nail is screwed home much easier with 
& long than with a short screw-driver, 
the handles in both cases being alike ? 

What is the reason why a drill, 
when heated by boring, attracts 
steel or iron filings ? (This pheno- 
menon is very observable when boring 
steel or iron.) Is the attractive power 
negative or positive ? Is it electrical 
of magnetical ? And what is the pri- 
meval cause of attraction ? 

Yours, &c. 

J. Y. 

PROJECTILE AND GRAVITATING 

force a. 

Sir, — I have this day received Part 
xiv. (only) of your valuable work, in 
which is contained an attempt at a 
refutation of my former paper by 
your Correspondent G. A. S. Our 
surprise is mutual and his siuprise 
and regret at my ignorance will, no 
doubt, be augmented, when he finds 
that I am not convinced of the truth 
of his lucid demonstration . 

It is evident, that any two uniform 
forces are, in proportion to each 
other, as the velocities generated in 
the same space of time ; the ratio of 
the forces is the same, whatever time 
may be employed in generating the 
forces. 

But when a variable, accelerating, 
or gravitating force is to be compared 
with a uniform or projectile force, the 
ratio of the forces will not be the 
same for equal portions of time in 
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Succession, as the ratio of the projec- 
tile and gravitating forces are in- 
versely as the, times in which the 
forces are generated. 

Now, if we suppose the earth to be 
situated at a (2d col. p. 338, vol. u.), 
the centrifugal or projectile force in 
the direction a b, in' one second of 
time, must be ten millions 1 times 
greater than the centripetal or gra- 
vitating force in the direction a s, in 
order mat the earth may revolve in a 
circle, as is evident from the ratio of 
the projectile force (98800 feet), and 
its versed sine (0.009837), or gravi- 
tating force; for in such proportion 
does the projectile force exceed its 
corresponding versed sine. It is, 
therefore, absurd to insinuate that 
the projectile and gravitating forces 
are equal in circular orbits, as no 
such property obtains. In order to 
obtain the ratio- of the forces in the 
present case, we ought to employ an 
indefinitely small space of time. Now 
the sine, arc, ana tangent, are all 
equal to each other in their first or 
nascent state ; we may, therefore, as- 
sume that the arc is equal to the tan- 
gent in this case, or the circular equal 
to the tangential force. Now, the sine 
being indefinitely small, the cosine 
will consequently be indefinitely 
great ; and as cosine + versed sine = 
radius, the versed sine or gravitating 
force will evidently be indefinitely 
small also, or less than anv assign- 
able quantity ; for the versed sine, or 
gravitating force, is equal to the 
square of the arc or projectile force 
divided by the diameter of the pla- 
net’s orbit. Or, as the diameter of 
the orbit is to the projectile force, so 
is the projectile force to the gravitating 
force (and which, for an indefinitely 
small space of time, is equal to holf 
the square of the projectile force). 
Hence when the projectile force is 
infinitely small in respec^ to the dia- 
meter of the planet’s orbit, the gra- 
vitating force must be infinitely small 
also. In respect to the projectile force, 
we may therefore assume that the pro- 
jectile is infinitely greater than the 
gravitating force, for an indefinitely 
small space of time, in a circular 
orbit. 

Suppose the projectile force to 
carry a body through a certain por- 


tion of its orbit in four seconds of 
time ; suppose, also, another body to 
describe the same space in two se- 
conds; and, lastly, a third body to 
describe the same space in one se- 
cond. The ratio of the forces will still 
be the same in each case, although, 
in the second case, the projectile 
force is double, and in the last qua- < 
druple, of what it is in the first case. 
The central force is found to be dou- 
ble and quadruple, because arcs bear 
the same proportion to the versed 
sines, being, in fact, identically the 
same in each case. How, then, can 
a double projectile force be said to 
balance a quadruple power of gravity ? 

It is usual, I believe, to compute 
the forces from a constant tangent 
bisecting a given point in a planet’s 
orbit; according to which practice 
your Correspondent G. A. S. will 
probably favour us with the ratio of 
the projectile and gravitating forces 
for 30, 60, and 90 degrees of a^pla- 
net’s angular motion, and likewise 
the ratio of the said forces and de- 
viation from the said tangent, when 
the planet is passing through the op- 
posite semicircle of its orbit. Your 
Correspondent, in order to show that 
a double projectile force is always 
equivalent to a quadruple power of 
gravity, admits the projectile power 
to be such as to carry the body from 
A to B in the same time as the force 
of gravity would carry it from A to C ; 
the forces in this case are conse- 
quently equal, in passing from a state 
.of quiescence. Now, your Corre- 
spondent surely does not mean to 
contend, that these forces will carry 
the planet in a circular orbit, as he 
says that the force of gravity is con- 
tinually increasing. Gran tea it is so, 
and consequently the planet would 
sooner arrive at the sun than if the / 
forces were uniform, as it would be 
impossible for the projectile force to 
overcome the central force, in spite 
of any thing your Correspondent may 
say to the contrary, unless the forces 
impressed in the two directions at 
the commencement of motion were 
in a very different ratio. 

The reason, I presume, why a dou- 
ble projectile force is said to balance f 
a quadruple power of gravity, is from 
the relation which a small arc bears 
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Id its verted sine; £. e. the veraed tine 
of a small angle is four tones greater 
than it is for the half of that angle, 
while the arc is double only. Hence 
the ratio of the forces are inversely 
as the times in which the forces are 
generated. But if we suppose a pla- 
net to commence its motion from any 
point in its orbit, it will have passed 
over a certain portion of its orbit in 
one second of time, the' versed sine 
of this arc is equal to the difference be- 
tween the tangential and circular mo- 
tions, and the planet will, of course, 
have acquired a different line of di- 
rection, or a deviation from its ori- 
ginal coarse, equal to the planet's 
angular motion in its mbit ; and so 
on for each second of time suc- 
cessively, making as many tangen- 
tial directions as there are moments 
of time, the deviations from the tan- 
gential directions being constant in 
nil parts of a circular orbit ; and in 
elliptical orbits the above ratio will 
be as the radius vectors of the orbits. 
In fact, there is no particular tangent 
to compute from, as the motion of a 
planet, in every part of its orbit, is 
composed of an infinite number of 
tangents, and, therefore, the compu- x 
tations ought to be made from the 
tangent (or the direction acquired) 
immediately preceding the instant of 
time for which the ratio of the forces 
is computed. We are told, that for 
one hour the ratio of the forces is 
double, for two hours quadruple, &c. 
Quere, the ratio of the forces from 
the creation of the world to the pre- 
sent time, or for 6000 years, at the 
same rate * - I wish, however, to im- 
press on the mind of your Corre- 
spondent, that it is not the ratio of 
the forces for an arc of 30, 60, or 90 
degrees, that is required to illustrate 
my proposition, but simply the ratio 
of tne forces necessary to retain a 
planet in a circular orbit. 

Having 1 extended this paper -to a 
greater length than I at first in- 
tended, I shall, therefore, conclude 
with begging of your Correspondent 
to be merciful, as he pledges himself 
to show the fallacy oj my arguments, 
even if I present him with a mathe- 
matical DEMONSTRATION OF THE 
TRUTH of xchat I assert ! 

Oct. 1, 1824. MAJERTINGUN. 


—PRICE OF STEAH ENGINES. 

P.S. If your Correspondent refers 
to Martin's Mathematical Institu- 
tions, vol. u. p. 73, or to the Impe- 
rial Encyclopedia/ by Mr. Exley, 
vol. m. p. 454, he wul there find, 
for his ediftedtion , from a fiusmnai 
solution, that the projectile force infi- 
nitely exceeds the central force in cir- 
cular motion l 

HINTS FOR IMPOVBMENT OF THE 
COMMON LATHE. 

Sir, — On looking over No. 24 of 
your Magazine, a most valuable n te- 
dium through which every one may 
add his mite to the fund or informa- 
tion, ( I was much pleased, though no 
practical mechanic,with the improve- 
ment of the Turning Lathe, by Mr. 
E. Williamson, without anticipating 
the inconvenience pointed out in prac- 
tice by W. K. S N, in No. 32, 

whose improvement would eertainly 
prevent the friction of the band, but, 
at the same time, would take away at 
least 6ne-half of the power of the 
hand from the working part of the 
lathe. With submission to practical 
and, therefore, better judges, it ap- 

{ rears to me, that if the working p*u- 
ey of the lathe had a sufficiently wide 
flat groove, and that if to Mr.Wxlliam- 
son’s was fadded a small friction- 
wheel, or roller, low enough to re- 
ceive and guide the band upon that 
pulley, ana another above, to receive 
the band as it came off the pulley, 
these contrivances would prevent the 
friction of the band, and, at the same 
time, secure its full power upon the 
pulley. These friction-wheels should 
be metal, and work upon a small 
axle, which might easily be fixed to 
the head of the lathe. 

I am. Sir, &c. 

Wellingborough. A. B. C. 

[An improvement nearly similar to 
that here suggested is described by ano- 
ther Correspondent, at p. 408, vol. if. as 
having been put in practice.— E d ] 


PRICE OF . STEAM ENGINES IN 
FRANCE. 

The immense price charged for 
Steam Engines in France has deter- 
red many persons of limited capital 
from employing them. There a fa 
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cent people j for, in tjie course of s 
fortnight or three weeks, the gun- 
powder would lose it* efficacy, from 
damp, and, at the end of that period, 
the body would be too far gone to be 
an object of theft. 

I am. Sir, yours, &c. 
Holborn, Aug. 6th. p A 


not more than three steam engine 
manufactories in France, the largest 
of which is in Paris, which belongs 
to Cassimir Perrier and other French 
and English capitalists. The engines 
are there charged double the amount 
which is paid in England. In in- 
trinsic quality they resemble our 
own ; but, although this manufac- 
tory is superintended by an English- 
man, the French workmen know so 
little how to handle iron, that the 
engines are any thing rather than 
specimens of perfection as to out- 
ward appearance. Many private gen- 
tlemen in France, have had small 
steam engines erected * upon their 
grounds, for the more plentiful sup- 
ply' of water. Monsieur Lafitte (a 
nrst-rate Paris banker) has one at an 
estate near Paris, which cost him 
upwards of 30,000 francs (1250/. 
sterling). 

FRENCH POLISH. 

Sir,~You will oblige me by making 
the following inquiries, as your Cor- 
respondent, “ Josias Murray, ” in 
p.272, kindly promised further infor- 
mation, if required : — - 

1st- Does his method apply to new 
work or old ? 

2nd. If to new, what process (if 
any) is necessary before putting on 
this mixture ? 

3rd. With what is it to be “ well 
washed off?” 

4th. If with Water, warm or cold, 
will it not raise the grain of the 
wood ? — and, 

5th. How is the wood to be made 
smooth again 

Aug. 20. A Constant Reader. 


PROBLEMS. 

1st. From any given parallelogram 
it is required to cut off from each 
comer its fifth part, so that the re- 
maining fifth part shall be a paral- 
lelogram similartothe originalfigure. 

2nd. Within a given parallelogram 
to describe another, that shall be 
equal to 2-5ths of its area, and divide 
the remainder into four parts, whose 
areas shall be mutually equal. 

G. A. S. 

INQUIRIES.— No. 6S. 

Sir — Being desirous of polishing 
and spUttwg some large fossil remains, 
composed chiefly of ferruginous lime- 
stone, I wish to erect a lathe to enable 
m* to accomplish my purpose with a 
pater facility than anses either 
trom friction on a plain surface, with 
sand interposed, or from cutting with 
won and sand. Will any of your 
Correspondents have the goodness 
to mfaim a brother reader of the 
‘Mechanics' Magazine," how many 
different sorts of grindstones wm 
b% reouisite, and where I can pro- 
cure them ? r 

- I Sir, fire. 

Sheeruess, August 22* ^ S ’ 


SAFETY FOR THE DEAD. 

SiU,-vCatinot some df your nu- 
ffieroUs readers furnish the means 
Of applying a detonating principle 
to a pound of gunpowder, to be 
placed inside of a coffin, so as that, on 
! ? ftirteed open, the powder 
should explode and blow up the resur- 
rection-man ? I think the thing very 
practicable, and that it mighttorm a 
profitable dubjeet of a patent. No 
danger conM ybssibly ensue to inno- 


KO. 70.-ARCHITECttJRAL DRAWING. 

Sir,— I n delineation of our ancient 
architecture, I have often experienced 
a great deal of trouble and inconve- 
nience in drawing the profile of the 
mouldings or ornaments in an accu- 
rate manner, without first being at f 
the trouble of taking a cast m plaster 
or clay , which, by-tne-bye, is not a 
very clean nor yet a very pleasant 
operation. Now, to avoia tnis irk- 
some method, if any of your inge- 
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INQUIRIES— CORRESPONDENCE, 


nious Correspondents will, through 
the inedium of your truly valuable 
work, give a more expeditious, and 
at the same time a cleaner method, 
hey will confer a great benefit on. 
Sir, yours truly. 

Finical. 

Blanningtree. 


NO. 71- — REGULATING THE HEAT OP 
HOT-HOUSE8. 

Sir, — I have had an application 
from a gentleman residing in the 
country, for information respecting 
an invention for regulating the Heat 
of Hot-Houses. Such an invention 
was patented, I believe, some few 
years since, and was considered at 
the time, I recollect, to possess great 
merit, both as to the perfect origi- 
nality of the idea, ana the success 
with which it effected its intended 
object. If any of your Correspond- 
ents will have the goodness to give a 
reference where one of these ma- 
chines may be seen at work, smd also 
give a description of the principle 
upon which it is formed and acts, he 
will much oblige 

A Subscriber. 


No. 7 2. — SUGAR FROM BEET-ROOT. 

Sir,— I n Dr. -VVillich's Lectures 
on Diet and Regimen, is an observa- 
tion on the Beet-Root (I presume 
the Rfd is meant), * 4 that it has been 
prowl, that fourteen pounds weight 
of the renu produced one pound of 
raW sugar, exceeding sweet, and 
without an intermixture of any 
other taste.” If any of your nu- 
merous Readers and Correspondents 
would have the goodness to inform 
me, through the medium of your 
highly valuable Magazine, the pro- 

r r process for obtaining this sugar, 
shall feel very much obliged to 
them.— I am. Sir, 

. Your obedient servant, v S. E. 


P.S. In your Magazine, vol. i. 
p. 324, is an account of a Filtering 
Machine. Allow me to say, that I 
have had one constructed, and find 
it answers the purpose extremely 
well. 


CORRESPONDENCE. 

G. A. S. and S. R are requested to 
send to cur Publishers' for letters ad- 
dressed to them. 

Has J. W. received the letter which 
was transmitted as he directed ? 

We long to hear again from R. B. 

We shall gladly avail ourselves of Au- 
rora's Gleanings, but request that they 
may be of as practically useful a descrip- 
tion as possible/ 

A Member rails at us unmercifully, for 
withholding the other letter promised by 
Dr. Birkbeck at the conclusion of his 
last (see p. 439, vol. ii.) He should have 
firstmade sure that we had received such 
a letter. Dr. B. be it kuowu, hak not 
done what he promised to do. He brought 
a charge against us, or rather our in- 
formants. of being guilty of “fabrics-' 
tions and falsehoods he was invited, 
aud stood pledged, to make good the 
charge; but though four weeks have 
since passed away, he has not favoured 
us with another word on the subject.* 
We may now, we presume, take it for 
granted that Dr. B. finds he has asserted , 
what he. cannot piove. 

A “ Constant Reader," at Birming- 
ham, is not, we dare say, the author of 
the book he praises so much ; but we 
should like to see it, and judge for our- 
selves, before we recommend it to our 
readers. 

We cannot open our pages to B.’s de- 
fence of Mr. Partington from an attack 
which did not originate there. Aud, 
moreover, we can never be satisfied, on 
any showing Of the case, that it is right in 
the printer of a work tp show the proof- 
sheets of it to any other person than the 
author or editor. 

We feel obliged to Mr. D. of Bath, for 
his valuable papers, and sjiali be happy 
to hear often from him. The letter . 
which fie expects will be forwarded 
through the channel be points out. 

The Specimens alluded to by J. W. have 
npt yet reached us. 

Communicatictus received from — A 
Staffordshire Land-drainer— No Archi- 
tect — Kong Foil— W. H. E. Chemicus — 

F. T. R.— An Engineer— A Goldsmith’s 
Apprentice— E. O. — Caesar Borgia— R. N. 
—No Lapidary— P. D. — Steadfast — W. 
Smith — Monitor — Philo-Birkbeck (for 
whose paper we shall endeavour to find 
room in our forthcoming Supplement) — 

G. G.— S. Roberts— A Mechanic's Rib— 
A Man in the Moors— Tenor— G. )Yil- 
lis— A. G.— E. G. Pet worth. 

G. M. B. wishes to know where Mr. 
Ellington's Patent Lock, described in 
our 5/th Number, is to be procured in * 
town? 


Communications (post paid) to be addressed to 
•the Editor, at the Publishers, KNIGHT and 
LACEY, 65, Paternoster-row, London. 
Printed by B. Bsnslbv, Bott -court Fleet-street 
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Sir,*— In looking over some of the 
foregoing Numbers of your very use- 
ful Miscellany, 1 cannot help think- 
ing it somewhat straiige, that no an- 
swers are given to many of the use- 
ful inquiries ; and knowing it to be 
your wish that your readers should 
answer them, in preference to any 
other way, I have taken the liberty 
of sending the following description 
of an Apparatus, invented by Mr. 
Charles Cameron, chemist, Glasgow, 

VOL. III. , 




for combining carbonic acid gas with 
water, in the large way; in answer to 
“ Medicos,” p. 299, vol. i. which, 
from the ingenuity displayed in. its 
construction, deserves, 1 think, to be 
better known. 

The vessel A, in the Fig. contain- 
ing about fifteen gallons, is formed 
offcast iron, six-eighths of an inch 
thick, and lined with sheet lead, of 
from eight to ten pounds per square 
foot, having an agitator, B, covered 
P 
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66 CAMBRON'S *ODA 

with lead, working on the pivot be- 
low, and through the stuffing-box C. 
Bv the opening at D, the vessel is 
filled up to the dotted line with a 
mixture of whitening, and water; the 
vessel E, containing two gallons, is 
formed of lead six-eighths of an inch 
thick, and is filled with sulphuric 
acid up to the dotted line; the arid 
is kept from falling down into A by 
the lead plug F, which is conically 
pointed, and fits into a correspond- 
ing conical opening in the lead pipe 
G; the plug Amoves straight up and 
down through the stuffing-box H, 
and is prevented '‘from turning round 
by the pin K, which moves m a slit 
in the bridle L, the screw M being 
riveted loose into the top of the bri- 
dle ; by this means the conical point 
of the plug is preserved from injury, 
as it is merely lifted out of the open- 
ing, and again pushed into it. This 
is more complicated than a common- 
formed glass or lead stop-cock, but 
neither of them will answer where a 
high pressure is applied. The pipe 
N, inserted into the top of the vessel 
E, and into the pipe S (which encloses 
the plug), preserves the equilibrium 
of pressure ; so that the sulphuric 
acid rises no higher in the pipe S than 
in E, and consequently preserves the 
brass work of the stuffing-box. The 
intermediate vessel o, containing three 
gallons, is formed of thick lead, or 
cast iron lined with lead, and filled 
with water up to the dotted line, ft is 
employed for retaining any. of the 
sulphuric acid, in case it should be 
carried over by too strong an effer- 
vescence. The vessel V, containing 
sixteen gallons, may be formed either 
of copper tinned, with an agitator of 
the same metal, or of cast iron lined 
with lead, of from six to eight pound 
per square foot, and an agitator of 
piaplewood, which give? no. taste to 
the water. It is filled to the dotted 
line with water, and a proportional 
quantity of carbonate of soda* nu^- 
nesia, or other substance, to be im- 
pregnated. T is a pressure-guage, 
containing mercury ; in the Fig. it is 
placed on the top of the vessel, hut 
it is more convenient to place it at a 
little distance, forming a comipuui- 

pipes are leaJT a^^ieir^vS^^^ 


fcTBR APPARATUS. 

are distinctly evident in thc figure. 
When the vessels are filed, the mode 
ofoperatipn is extremely simple. On - 
turning the nut M, the sulphuric acid 
is allowed to come in contact with the 
whitening ; carbonic acid is necessa- 
rily disengaged, and in quantity and 
rapidity proportional to the quantity 
of sulphuric acid let down. 

If the vessels were sufficiently ca- 
pacious, 10,000 gallons of carbonic 
arid would be instantaneously pro- 
duced ; but by the alternate turning 
of the nut M, the sulphuric arid is 
allowed to fall down m small por- 
tions, which regulates the disengage- 
ment of the gas, and prevents too 
great an effervescence, as the gas is 
still accumulating. Having no way 
to escape, it passes over into the ves- 
sel V, and is there absorbed by the 
water. In this way, a pressure of from 
20 to 30 atmospheres may be thrown, 
into the vessels. It must, therefore, 
bfe obvious to every man of science, 
that if the vessel A were connected 
by a pipe with the, valves of an engine 
somewhat similar to a steam engine, 
the vast pressure which can be so in- 
stantaneously produced, would raise 
apd depress alternately the piston of 
a cylinder ; that cylinder* too, would 
only require to be l-20lh,’ the diame- 
ter of the steam cylinder to have an 
equivalent power, and the gas would 
be reduced to one -Atmpspliere by its 
alternate escape at the opposite valveav 
no water being pe quk o q for condensa- 
tion ; but, unfortunately, the expense 
of sulphuric acid, front the quantity 
required (when the go? if allowed to 
escape ), presents an insurmountable 
obstacle as a substitute for the steam 
engine. Since Mr, Cameron disco-, 
vered the power obtained by the pro- 
duction of carboiiie arid, and put it 
into practice four years ago — a fact 
, which was noticed in. most of the 

i$ir H. Davy has turned his attention 
to the subject, and discovered that 
gases, at a bigh pressure, are power- 
fully acted upon py slight increments 
of temperature, and that the pressure 
i? astonishingly augmented. ' 

This circumstance affords ground 
tp hope that an engine, constructed 
-on the principles of the Rev. Mr. 
Sterlings air engine, n\ay ,vet V© 
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made to equal, and, in many cases, 
to supersede tfre steam engine. 

The foregoing is the substance of a 
letter written to Dr. Brewster by the 
inventor, and published in the Edin- 
burgh Philosophical Journal. 

I am. Sir, &c. 

Jambs Marsh. 

Woolwich, Aug. 14. 


IMPREGNATING FIXED OILS WITH 

ESSENTIAL AROMATIC OILS. 

Sir, — The subjoined passage, re* 
apecting the art of impregnating 
fixed Oil with the essential Oils con- 
tained in aromatic Seeds and Barks, 
I hare extracted from a small work 
on the Medical Topography of the 
Interior of Ceylon, by Mr. Marshall. 
Pray give rt a place in your widely- 
circulated publication ; some of tire 
chemical readers of which will, per- 
haps, be kind enough to state, through 
the same channel, whether they con- 
sider Mr. Marshall's conjecture re- 
garding the mode of compounding an 
** oil of holy ointment/* as directed 
by Moses, Exodus xxx. 22, 24, pos- 
sesses a feasible foundation. 

F. P. C. 

The Kandyans, as well as the na- 
tives cf the Peninsula of India, are ac- 
quainted with the art of preparing com- 
pound and odoriferous oris, by impreg- 
nating fixed oils with the essential oil 
which is contained in aromatic seeds and 
barks. Oils of this kind are occasionally 
externally applied by the Kandyan Vede- 
rales. The process is as follows After 
the aromatic substances are coarsely pow- 
dered, they are put into an earthen ves- 
sel ; the fixed oil. is then added, and af- 
terwards water, sufficient to coverthe dry 
substances introduced ; the vessel is put 
upon a fire, and the water made to boil ; 
.die boiling fe continued until great pa(rt 
of the water is exhaled. During this pro- 
cess, the essential oil of the aromatics 
unites with the fixed oil, and impreg- 
nates it with the peculiar fragrance of tne 
odoriferous seeds or barks used. Per- 
haps a knowledge of this fact may con- 
tribute to obviate the difficulty brought 
forward by the compilers of the French 
Encyclopedia, in regard to the cinnamon 
mentioned in Scripture. They aver, that 
the kinnamon of the Hebrews, mentioned 
m Exodus, chap. xxx. is not that of the 
Greeks and Romans, the modern cinna- 
mon. Moses was ordered (see verses 22, 
23, and 24) to take cinnamon, and other 
aromatic substances, of which he was. to 
~ ’ an oil of holy ointment/* for the 


purpose of anointing the tabernacle, &c. 
The Encyclopedists profess to think, that 
the substance here designated by the 
term “ kinnamon," must have been a 
gum, or an oil, rather than an odori- 
ferous hark. Immediately after the enu- 
meration of the aromatic substance*, 
Moses is directed therewith to prepare 
“ an oil of holy ointment," an ointment 
compoand, after** the art of the apothe- 
cary, a holy anointing oil." The process 
for preparing the oil, or ointment, is not 
further stated. There is much probabi- 
lity that the holy oil was prepared in a 
manner approximating to tne procesb 
above detailed. 

“The following are the articles di- 
rected to be used by Moses in compound- 
ing the holy oil, or ointment 

Shekels. Lbs.Troy. 

Myrrh 500, or about 18 

Sweet einnamon .... 250 .... 9 

Calamus ( acorns cala- f 

mus) , Indian sweet 1 25 0 .... 9 

rush ....... J 

Cassia...; 500 .... 18 

Olive oil, a bin .... . 10 

** Water alone is wanted to complete 
the requisite substances needful for the 
above process. 

‘* Should the process adopted by Moses 
for preparing perfumed oils have been si- 
milar to the one practised by the Indian 
doctors, some conjecture may be formed 
in regard to the nature of the composi- 
tion designated in Scripture ** an holy • 
ointment,” and a “ holy anointing oil." 
It would appear, by the 23d ana 24th 
verses, that cinnamon entered largely 
into the composition of the ** holy anoint- 
ing oil." This substance must, therefore, 
have been extremely precious. In ancient 
times, the trade in cinnamon was very 
circuitous; a circumstance which ren- 
dered the spice of great value In India." 


FOUL APARTMENTS. 

Hold your head as high as you can— 
when obliged to go into a place where 
the air is foul ; foul air always sink- 
ing to the bottom of an apartment. 
Do not sit or lie down as you value 
your life. 

GIVING CREDIT. 

Avoid giving long credit, even to 
your best, customers. A man who 
can pay easily will not thank you for 
the delay, and a slack dr doubtful 
paymaster is not so valuable a cus- 
tomer that you need care about losing 
him. When you lose a bad pay- 
master from your books, you only 
Kan the chance of losing your money. 
ft 
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MINUS — BOOKS ON *URNIN<4. * 


MINUS.. 

Sir, — “ Piger,” In your last pub- 
lication, has started a subject upon 
which I should very much like to 
have my reason convinced. It is cer- 
tainly irrational, so far as my powers 
of comprehension go, to say that 3 
times less than nothing, multiplied 
by 3 times less than nothing, should 
produce 9 whole numbers. 

Suppose «=8, - *= 4, according to 
this rule of Algebra (which, although 
I am sure it must be correct, I want to 
be convinced of), when multiplied by 
— b , produces thus : 

a-b a-b 

— b + b 

ab + bb= 48. ab—bb*=\6. 

So that a — b x — b produces 48, aud 
a-bx+b produces 16. There is some 
paradox in this, while produces 
only J. 


I have consulted several Treatises 
on Algebra without coming to a clear 
conclusion, and I hope some of your 
readers will do me the favour to illus- 
trate this subject by an example. 

- The Note, page 9, in Euler (Hewlet 
and Homer), is the most satisfactory 
xplanation that I have met with, 
but it certainly stops short before 
it has convinced me that — 3 x — 3 
- 4 9. 

« We may illustrate the present sub- 
ject in a different way, and show that 
the product of two negative quantities 
must be positive. 1st. Algebraic quan- 
tities may be considered as a series of 
numbers increasing in any ratio on 
each side of nothing to infinity. Let 
us assume a small part only of such a 
series for the present purpose, in which 
the ratio is unity, and let us multiply 
every term of it by — 2. 


j5, 4, 3, 2, 1, 

- 2 , - 2 , - 2 , - 2 , - 2 , - 

;■ -10, - 8, - 6, - 4, - 2, 

“ Here, of course, we find the series 
inverted, and the ratio doubled. Fur- 
ther, in order to illustrate the subject, 
we may consider the ratio of a series 
of fractious between 1 and 0, as in- 
defiuitely small, till the last term 
being multiplied by — 2, the product 
will be equal to 0. If, after this, the 
multiplier having passed the middle 
term, 0 he multiplied into any nega- 
tive term, however small, between 0 
ap.<l 1 ou the other side of the series, 
the product, it is evident, must be po- 
sitive, otherwise the series could not 
go ou.* Hence it appears that the taking 
of a negative quantity negatively de- 
stroys the very property of negation, 
and is the conversion of negative into 
]K>sitive numbers.*' 

I am, Sir, 

Y our obedient servant, 

Roderick. 

18th October, 1824. 


BOOKB ON TURNING. 

Sir,— Will you permit me, through 
the medium of your excellent wore, 
to thank G. A. S. for having given me 
the first intimation of there being 
such a work on Eccentric Turning as 
Mr. Ibbctsoo’s. I have just procured 
the volume from London, and think 
>it a valuable book of Instructions for 


0, ■ 1, — 2, — 3, — 4, — 5 

2 , — 2 , — 2 , — 2 , - 2 , - 2 ^ 

0 4 2, + 4, + 6, + 8, + 10. 

beginners in eccentric turning. . I 
hope we shall soon receive the in- 
formation which your Correspondent 
G. A. S. has offered you, with the 
drawings of the 'chucks and tools 
which are used in the art of turning. 
There is another book which, per- 
haps, is not generally known, and 
which was published about a year 
after Mr. Ibbetson's, by Mr. Ritch, 
entitled " Specimens of the Art Of 
Ornamental Turning, in Eccentric 
and Concentric Patterns sold by 
Skelton and Co. Southampton, ana 
Whittaker, London. It contains six 
large plates, engraved by Lowry, of 
vases, temples, and pagoaas, making 
handsome ornaments for chimney- 
pieces. 

Inquiry.— -I shall be exceedingly 
obliged to any of your Correspon- 
dents, if they will inform me of the 
best method of staining or dying ivory 
red and black, such as cness-men, 
billiard-balls, &c. I have tried the 
receipts given in books, but the co- 
lours produced by them are not so 
beautiful as those produced by the 
manufacturers of brilliant balls. 

I am, Sbr, &c. 

An Amateur Mechanic, 

Falmouth, , 
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OP THE STRENGH OP LEATHER— CENTRE OP GYRATION. 


ON THE STRENGTH OF LEATHER. 

Sir, — In most of our elementary 
treatises on mechanics will be found 
tables of the strength of various sub- 
stances, such as the different metals 
and various species of wood, and also 
of ropes ana cords : but I am not 
aware of any good experiments on 
the Strength of Leather published in 
any of our books of general circu- 
lation ; and as leather is an article of 
very extensive use, both in harness 
ana in machinery, ’ I consider it an 
object of some importance to be a 
little acquainted with its strength : 
for the benefit or amusement of your 
readers, I beg leave to send the result 
of some experiments on that subject. 

I took a piece of good leather, 
manufactured from a cow's hide, such 
as is usually made into harness ; 
length 13.30 inches, width 1.32; 
thickness 0.14, and weighing 1.2 
ounces avoirdupoise. In order to as- 
certain the proportion of extension 
to the weight applied, I had two 
marks made on the strap, at six inches 
distance. 


The extension of six inches by 
1201b. was 0.7* 

1/0 — 0.9 

220 — 1.0 

270 — 1.1 

320 — 1.24 

370 — 1.44 

420 — 1.6 5 

470 — 1.65 

520 — 1.70 

600 — 2.00 

680 — broke. 

The fracture was not at the centre of 

the strap, where the contraction was 
the greatest, bat at one end, occa- 
sioned by a slight cut of the vice by 
which the strap was held. 

The ratio of extension by half 
the breaking weight, expressing the 
length by unit, was 0.22, or nearly 
one inch for every 4 and £ inches in 
length ; the force of cohesion per 
square inch being 3981 lbs. and the 
modulus of cohesion equal to 10049 
feet. 

In a similar manner I tried other 
species of leather, and obtained the 
following results : 


Calves skin - - - - - 
Sheep skin (basil) - - - 
Horse skin (white) - - - 
Horse skin (kip) - - - 
Horse skin (cordovan) - - 
Cow skin, as above - - - 


Cohesion, 
lbs. persq. 
inch. 

Modulus of 
cohesion iu 
feet. 

Ratio of ex- 
tension, by £ 
breaking wt. 

1890 

5050 

0.165 

1610 

5600 

0.1.91 

4000 

11000 

0.187 

3200 

7000 

, 

1680 

3720 

' 

3981 

10049 

0.22 


To find the weight necessary to 
break or tear asunder any strap of 
leather, it is only necessary to ascer- 
tain the weight of one foot in length 
in lbs. and decimals, and multiply 
the modulus in feet by the weight so 
found; the product will be the great- 
est load the strap will bear, 'even 
when the leather is new, but not 
more than £ or £ of the weight thus 
found should be trusted for any con- 
siderable time. B. Bevan. 

CENTRE OF GYRATION* 

Sir, — D r. Olinthus Gregory, in hit 
excellentTreatise on Practical Mecha- 
nics, art. 312, has inadvertently given 
an incorrect theorem for. finding the 
centre of gyration of a cylindrical 
ring, and, unfortunately, this error 


has been copied into Morrat’s very 
useful Introduction to Mechanics, 
page 381 ; And as the most essential 
part of a fly-wheel consists of such 
a ring, some of your practical read- 
ers may be a little puzzled by this 
error in books of such general utility. 
This notice, I trust, wul be accepted, 
as it. is intended to prevent practical 
errors, and not to depreciate the 
value of the above-mentioned pub- 
lications. 

Let R denote the distance from the 
centre of the fly-wheel to the outside 
of the rim, and r the distance from 
the centre to the inside of the same, 

/ R 4 — 

■ • — ■* distance of the 

2R*— 2i* 

centre of gyration of the rim. 

B. Bevan. 
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PRACTICAL GEOMETRY ; BY T. 8. DAVIES. 


[A knowledge of Geometry is so essential to the greater part of our prac* 
tical mechanics, that it would seem surprising so little has been done 
towards rendering that science a popular study. It becomes not a writer 
upon the same subject to censure his predecessors for the inadequacy of 
their works to effect such a desirable emulation amongst the artisans of . 
our country — amongst that class of men upon whom the prosperity of 
this country mainly depends ; nor, indeed, do I think that preceding 
writers deserve censure, for their object has not been so much to facilitate 
the acquisition of a Course of Problems which may be required in the 
practice of any particular trades, as to create a spirit of philosophical 
inquiry, and make a race of speculative geometers. However, so far as 
my limited acquaintance with the operative employments which require 
the aid of geometrical knowledge qualifies me for tne task, I shall gladly 
so far contribute to my country’s welfare in the publication of a course 
of problems for the use of that class of my countrymen. I had, indeed, 
some time ago, projected a course which should commence with the first 
principles of the science and the rudiments of lineal drawing, and col- 
lected a large stock of materials for the purposes of illustration ; but, 
finding that the gentleman who signs G. A. S. has determined upon a 
similar undertaking, and feeling assured of his extensive learning as a 
geometer, and his intimate knowledge of the practice and applications of 
the science, I feel happy to give up the task into hands every way fitted 
for its most complete performance. My determination not to trespass 
upon the manorial rights of Mr. S., however, does not forbid me entering 
upon the geometry of solid bodies, their intersections, &c. This branch 
has scarcely been noticed by any man of science in this country, except 
Mr. Nicholson, with any practical intentions ; I shall, therefore, endeavour 
to place it in so familiar a point of view as to be comprehended by those 
whose minds have not been very long initiated to such pursuits: Such is 
my aim ; how far I succeed is not for me to even guess : all I can say is, 
that I have intended well, and done my best.] 


No. I. the given circle ; and with the dis- 

THB spqere and cylindkr. tances AB, B C, C A, construct the 
Prob. I, — To transfer any given triangle ABC; then the circle de- 
circle from the surface of a sphere, scribed about this triangle is equal to 
cone, or cylinder, to any flat surface, the given circle upon the cone, sphere. 
Take any three points, A,B, C, in or cylinder. (Fig. 1.) 



Note 1. — It will be practically most figure for the sphere, the other cases 
convenient to take A B equal to B C. .being so similar as to require no ad- 
Note 2 . — 1 have only inserted a ditional diagram. 
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fttdfi. ft.-^-To fittd the pole of 4 Def. 3.— #y the duoribing radius 

given great drcle of the sphere. we mean that opening erf the com- 
Def. 1 .—lb may be necessary here ptoses which is required to describe 
to remark, that the pole of a drcle any circle on the sphere. It Is aiway# 
bn the sphere Is that point in which greater than the plane radiufc 
the compdssesare set to describe such Having premised these definitions, 
circle. we now proeeed to the constructicm 

Def. 2— A great circle is the ofthe problem. 
hfgeit circle that can be described LetD E (Fi gJS) be the plane great 
'upon the sphere, and always divides circle : divide the semicircle equally 
the sphere into two equal parts* in F, then the opening F D is the de* 
Def. 3 — The less circles of the scribing radius.. Fix ope point of the 
Sphere are any which dm be drawn compasses in any point, D, hi the 
to lie wholly on /me side of a great given great circle on the sphere* 
circle, or which, when transferred to Fig. 3, and describe an toe (or, as it 
a flat surface, have a less diameter is more frequently called by work- 
than the great circle. Such are the men, an arcA) ; remove now the foot 
parallels of latitude on a terrestrial of the compasses to another point, 
globe. . r . It, in the given great circle, and de- 

Def. 4.-— By the plane radius of a scribe another arc, cutting the former 
circle, we mean the radius of the in £. This point F is the pole re- 
transferred circle ; and by plafie circle . quired. 
we mean the tranferred circle. 



Prob. IIL— To find the great to describe that circle from any given 
circle of any given sphere, and thence point as a r pole. (Fig. 4.) 





With toiy describing radius taken to a plane. Let N If be the describ- 
at pletotoe, draw* circle up m the irig reditoy upon which, as a diame- 
sp&re, md by Prob* I., mx&t it ter, let the circle N ML be drawn. 
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With the plane radius, of the same 
circle on tne sphere, N P, describe 
the arc- PM cutting the semicircle 
iu M. From O, the centre of N L, 
draw the perpendicular O Q, and 
prolong L M to meet it in Q. Then 
QL is the plane radius of the re- 
quired great circle. Draw Q R pa- 
rallel to M 5 N will cut the plane 
circle in R, so that R L is its describ- 
ing radius. 

Note . — The mode gjiven of per- 
forming the last operation is noticed 
here, principally to recommend the 
use of the parallel ruler to every one 
who has the least occasion for lineal 


drawing : it is cheap,* portable, and 
of more general use them any instru- 
ment whatever, except the compasses 
and sector. 

Prob. IV.— To draw a great circle 
that shall pass through two given 
points on the sphere. 

Let AB be tne two given points! 
Find (Fig. 5) a great circle of the 
sphere (by Prob. III.), and with its 
describing radius, ana the two given 
points as poles, describe arcs to cut 
each other in C. This point C is the 
pole of the great circle which passes 
through the given points. 

* 1 think, as low as two stallings. 



Prob. V. — To find the pole of a 
less circle of the sphere, and thence 
to draw another circle parallel to it. 
(Fig. 6 .) 

Find the plane radius of the given 
circle, and set it off successively 
from any point O in that circle, the 
distancesOR, RS, SP,PT: through 


RT and OP describe preat circles. 
Their intersection, M, is the pole re- 
quired ; from which any other circle, 
N N, beingdescribed,wiU be parallel 
to the given circle O P. 

Prob, VI. — To draw a circle at 
any given distance from a given circle* 
and parallel to it. (Fig. o.) 


•Rjr.fr, 



Draw (by Prob. V.) a great circle, chords take the chord of the sum or 
N M N, through thepole of the given difference of the given distance be- 
oirde. From the sectoral scale of tweeh the two circle*, accordug *s 
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the circle is. to be drawn greater or 
less than the given circle. With this 
describing ramus and the pole M, the 
required circle is to be drawn. 

Note . — I have here taken for grant- 
ed the knowledge of the principal 
uses of the sector; not that I 'sup- 
pose every workman, even though 
the most intelligent, acquainted with 
the instrument, but because it could 
not be conveniently introduced into 
the body of a paper like this. I 
have, however, drawn up a short and 
familiar treatise on the uses of a case 
of instruments, as well as of the dif- 
ferent lines upon the slide rules, the 

? uadrant, level, and theodolite, which 
intend shortly to publish, though 
I have not yet determined in what 
form. 

Pros . VII.— To draw a great circle 
upon the sphere, making. a given 
angle with a given circle. (Fig. o.) 

If the point of intersection be not 
given, assume one, as M. Draw from 
M, as pole, a great circle,. N L N. 
Frpm the sectoral chords take NL, 
equal to the chord of the given angle: 
Tnrough M L describe the great 
circle M L, and it is that which was 
required. 

Note . — By this rule the meridians 
are traced upon a globe, and by the 
preceding problem the parallels of 
latitude are drawn. 

.I cannot pass over this problem 
without urging upon all who are en- 
gaged in tuition, the importance of 
making their pupils not only project 
maps, but also actually trace the 
principal lines upon a globe. The 
impression thus made would be much 
stronger than could possibly be made 
by mere plain maps. For the pur- 
pose of practice, they may use a ball 
of about five or six inches diameter, 
painted white , upon which to trace all 
the lines with black lead pencil : this 
may be washed off with soap and 
warm water, whenever it may be re- 
quired. The same method, too, 
should be adopted in the study of 
spherical geometry ; and I am confi- 
dent— and my confidence is founded 
on long experience — that a boy would 
learn more geometry in a single 
month, by a process of this kind, 
than he could in twelve, by merely 
studying the projected lines. Indeed, 


had not our own eyes seen, our own 
ears heard it, we could not have be- 
lieved that models are denied to the 
pupils in the Jirst -places of education 
in ' this country ; and that while the 
reasoning faculties are all upon the 
stretch to discover the nature of an 
argument, the imagination is tor- 
tured to believe that a flat figure is 
a solid body, and that two unequal 
lines upon paper must be equal in the 
represented solid I 

I should recommend my readers to 
procure such a ball as I mention, and 
also a cylinder, for the following pro- 
blems. In short, whatever you rea- 
son concerning, whatever you study, 
always have the object actually before 
you ; so that yoji can turn it in what 
direction you please, and feel certain 
of the equality or inequality of those 
parts you are considering. 

Were it not for fear of being tedious, 

I should even propose to allow pupils, 
instead of doing maps,” as a geo- 
graphical exercise, to employ them 
to construct globes : but as the method 
of tracing the paper gores, so as to 
fit upon the sphere, could not be here 
introduced, I shall pass it over for 
the present. The thought is novel— 
by some it may be deemed wild ; but 
the day will yet come when there will 
be no respectable school-establish- 
ment in which it shall not be intro- 
duced. These globes may be mounted 
at a small expense, and would be a 
source of pleasing remembrance to 
many a pupil long after he has entered 
upon the busy cares and anxieties of 
active life. 

Prob. VIII. — To draw through a 
given point on the surface of a cylin- 
der a line parallel to the axis, or, 
which is the same thing, in the direc- 
tion of the length of the cylinder. 

(Fig - - 70 

Let ABED be a perspective re- 
presentation of the cylinder, and C 
the given point. With any convenient 
opening of the compasses, greater 
than C K, describe a circle Cutting the 
circular end of the cylinder in M and 
N. Bisect the arc MN in K ; then 
K C is the direction of the line whose 
position was required. 

Note . — In this proposition it was 
supposed that tne cylinder was , 
“ squared ” at the end. Where this 
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operation cannot be performed, ik Through the centre, «, of the cir- 
wjll be requisite to fina the position cular ena draw KR;* and imagine 
of the longest axis of an ellipse : but the back of the cylinder, in Fig. 7, 
as such a case, I should think, could turned towards you, as in Fig. 8 
rarely occur, I have reserved the me- Take then any two points, n m, equi- 
thod of effecting it for that part of distant from ft ; from those points, as 
this series of problems which relates centres, with any convenient radius 
to the cone and its sections. (the same in both instances), describe 

Prob. IX. — To trace a line, K L, arcs cutting each other in L. RL is 
upon a given cylinder opposite to a the position of the line required, 
given line C K. (Figs. 7 and 8.) Prob. X.— From atty point, C, on 


rtf. 9. 



the surface of the cylinder, to find the that K 0, HL, shall Occupy the post- 
position of the plane of section which items denoted m Fig. 9. Find C K % 
shml make a given angle with the axis. KR, RL, as in the last problem; 
Let the cylinder now be so turned make RC equal to KC; and CL, or 


* The Engraver has omitted the letter H in Fig. 8 ; but the reader will leadilv 
perceive where it should have been inserted (between n and m) . — Edit. 
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Cl/ (as the case may require), equal 
o the sectoral tangent of that angle 
which would make the given angle 
equal to a quadrant. ' 

If now BA be perpendicular to 
KR and passing through s, and AS 
be drawn parallel to the axis (Pr.8.), 
in which AS, or As (as the case may 
require), is taken equal to half the 
sum of KC and RL (or of KC and 
RL', when the case requires it), we 
get S or s, the third point, which, 
with L and C, determine the plane of 
section required. 

Note 1. — When the angle which 
the plane makes with the axis is half 
a right angle, the line CL, or Cl/, 
is equal to C C ; a remark which will 
be used in the next paper, on the 
eydoid. 

Note 2. — The chalk string held at 
CL, or Cl/, will mark the curve 
C s L, or C S I/, upon the cylinder. 

Having thus performed th$ prin- 
cipal problems which can Occur in 
the practical geometry of the sphere 
and cylinder, and that without the 
aid of any inaccessible points or lines, 
l shall close the present paper by re- 
marking, that in my future commu- 
nications I shall aim at the simplicity, 
perspicuity, and illustration, which 
ought ever to be the object of him 
who writes for the purposes of in- 
struction. 

Bath, October 6. v 

CLOCK-MAKING. 

^ Sir, — The following communica- 
tion is copied from the “ Gentleman’s 
Magazine” of the year 1757 ; should 
you think it likely to forward the 
views of ingenious Clock-makers, 
you will oblige me by giving it a 
place in the Mechanics’ Magazine. 

I am. Sir, &c. S. D. 
Skinner-street, Snow-hill. 

“ A Clock, of a new construction, in- 
vented and presented to the Royal Aca- 
demy of Sciencesrat Paris, by M. le Roy the 
Younger, Member of the Royal Academy 
at Angers. It consists of two wheels only, 
one for the movement, and the other for 
the striking, besides the rocket, which 
forms the scaping,and the detent and lifter 
of the hammer; this is al 1 that is contained 
in the frame. The rocket is alternately 
moved upwards by the action of the wheel 
which carries the weight, and down- 
wards by its own weight. When the ac- 


tion of this wheel ceases, which H does 
every half minute, the pendulum acts at 
freedom for thirty secouris together, and 
the lost motion is restored at the one-and- 
thirtieth second, by one of the pins fixed 
on the moving wheel, which then bears 
on an iuclined plane fixed to the verge of 
the pendulum. This pendulum, by means 
of auother piece fixed to its verge, senes 
likewise to regulate the striking part. 
This clock appeal s to be equally simple 
and ingenious, and sufficient to do bo- 
poor to the talents and capacity of its 
author.” 

ANOTHER EXTRACT FROM THE SAME 
WORK. 

An Equation Clock , proposed by 
M. Berthored, clock-maker , at Paris, 
By an extremely simple mechanism, 
the striking part moves on the an- 
nual wheel one tooth a day, and two 
on tiie 28th of February, when it is 
not a Leap-Year. The equation is 
shown by an absolutely new method. 
This construction has been thought 
very ingenious, and more simple than 
any hitherto proposed for the same 
effects. 


PROBLEM FOR MILLWRIGHTS. 

Sir, — Some of your Correspond- 
ents have amused us lately with the 
revolutions and calculations of Cog 
Wheels, the reading of which has in- 
duced me to send you the following 
Question, in hopes that some one or 
other of your readers will give me 
an answer to it : — 

There are to be four spur wheels ; 
one of them is to have 99 cogs, and 
the other three to have 100 cogs each ; 
they are all to work at the same time 
ana into each other ; and I want to 
know bow they must be placed, so 
that two of them shall make 100 
revolutions each, in the same time 
that a third wheel makes but one re- 
volution : the solver may do what he 
chooses with the fourth wheel, .only 
keep it amongst the rest. The thing 
can he done, and, when properly 
constructed, will form a very power- 
ful and useful machine. 

In a short time, I intend to answer 
the question put to me in your 56th 
Number, by. William Andrews. 

I am. Sir, Bee. 

J. R. (not J. K.) A Man in the Moors. 


i 
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THE RULES FOR CALCULATING THE 
PRICE OF TIMBER. 

Sir, — F earing that the observa- 
tions of vour Correspondent, T. C. B. 
of Winchester, may induce some of 
your readers to. suppose the rules 
given on page 1 3 , vol.ni. of your valua- 
ble Miscellany incorrect, I wish to in- 
form him, that deals are sold bv the 
long hundred, viz. 120 ; as, indeed, 
he might have found by trying the 
example. , 

1 am. Sir, &c. J. S. 

[Communications to the same effect 
have bem received from J. B.,— -R.,— - 
E. Crouch, and “ Try Again.”— Ed.] 


tion, the sun would be something larger - 
than half the size of the dome of St. 
Paul’s, taken as tbe half of a sphere, and 
the earth in its orbit would move over' 
Stepney-green, Bethnal-green, Kings’ ; 
lana-crescent, Canonburv-house, Paucras 
Workhouse, the Regent’s Circus, Gios- 
venor-square. Constitution hill, Vaux- 
h all -bridge, Kennington Common, Wal- 
worth Chapel, Kent-road, north of Sus- 
sex-place ; Paradise-row, Rotherhitbe ; 
Coal Stairs, Shadwell; and thence to 
Stepney-green ; which journey would be 
performed in 1 ho. 6 min 29 sec. The 
moon would revolt* round the earth 
during this period of its revolution, so 
as to be in conjunction with the sun, 
rather more than 12 times, at a distance 
of 30 ft. 5 in.— -E d.] 


MR. NEWTON’S LECTURES ON 
ASTRONOMY. 

Sir,— Reading in a morning paper 
an account of a Lecture delivered by 
Mr.Newtonat the London Mechanics 1 
Institution, on Astronomy, I perceive 
he took occasion, in the course of his 
address, to illustrate his remarks by 
comparing the sun’s magnitude to 
the dome of St. Paul’s, and reducing 
the sizes and distances of the planets 
to the relative proportions. I think 
he should have had the candour to 
have, alluded to the work whence he 
borrowed his idea.* The statement 
was, perhaps, sufficiently correct for 
his purpose ; but the calculation was 
erroneous in one main point, viz. — 
supposing the earth to be ten inches 
in diameter, the dome would be very 
nearly twice the circumference of the 
sun. — I am. Sir, &c. R* W . 

Oct. 13th, 1824. 

[The work or Table referred to by 
our Correspondent, and which does great 
credit to bis ingenuity, shews, in a very 
perspicuous manner, the relative magni- 
tudes of the sun, the moon, and the 
planets ; also the relative distances of the 
planets from the sun, and the moon from 
the earth, together with their orbits and 
periods of revolution ; assuming the mag- 
nitude of the earth to be that of a globe 
twelve inches in diameter. It appears by 
this Table, that, supposing the earth to 
be the size of a 12-inch globe, its distance 
from the sun would be 2 mil. 2 fur. 
42 yds. 2 ft. : according to this calcula- 


* The work alluded to is “ The Solar 
System,” arranged ! n a new and familiar 
manner, by R. W. published by John 
Souter, about ten weeks ago. 


ON HEAT AND STEAM. 

Sir,— I beg to hazard a few opinions 
on Steam, and the probability of pre- 
venting Explosion of Boilers; but holding. 
anti-Newtonian opinions respecting at- 
traction and heat, I shall confine myself 
to comlnon-place language as much as 
possible, and, to avoid prolixity, by fre- 
quent elucidations, make a few prelimi- 
nary remarks. . 

First.— Attraction, as T conceive* has 
no existence in nature : there is no proof 
of its being the cause of a single pheno- 
menon. AU phenomena consist in change 
of place of particles or bodies ; and co-. 
hesion, as well as dissolution, is but the 
effects of pressure, according as tiiis 
takes place on the outside of a body or 
within it. . _ 

Secondly.— I hold that there is no such 
thing as a hot body : the particles of 
matter, being unchangeable and iuei t, are 
always in the same state, and perfectly 
incapable of acting on each other, or of 
suffering change, except as relates to 
situation. Heat is the state of feeling'; 
to provoke which it is not requisite that 
matter should be hot, any more than 
that matter should be coloured or noisy, 
in order that colour or sound should be 
perceived. Heat is a mental effect only, 
as much as colour or sound. { 

Thirdly.— Fire does not communicate 
any thing to bodies ; on the coutrary,jt 
causes them to suffer loss. Thus linen 
cloth, paper, coal, and wood, are de- 
prived of some of their elementary par- 
ticles by fire, and the loss is sensible. 
In like manner, when iudecom posable 
substances are in coutact with fire, they 
lose only electric matter; for fire can 
act but uniformly. The cause of expan- 
sion, which fire is necessary to the pro- 
duction of, it is unimportant to mention 
here ; besides, the proof requires a oiugIi 
extended series of illustrations. , 

Fourthly.— Fire is as inactive as any 
other species of matter. The elements 
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it consists of are common to all manner 
Of bodies, and from its increase by the 
addition of what is not fire, it is obvious 
that it consists of common matter in a 
state of mixture, so as to favour the dis- 
solution or deco m position of whatever 
is in contact with it, by serving as a 
hiinus pressure. Fire effects reduction 
of a body, by reason of the medium 
which attends it being such that the in- 
terstices between its particles serve as 
so many vacuums or recipients for what- 
ever may be pushed into them ? and the 
effects of the general compression which 
all things are under are the cause of 
transfer or change of place of the parti- 
cles of bodies in the direction of fire. 

From these premises there appears no 
office for attraction to perform, to pass 
over all the disservice it would be pro- 
ductive of. 

Water suffers loss by fire of electric 
matter, which is visible on the bottom 
of a bright vessel in the form of air 
bubbles. The.«e bubbles ascend only as 
the water cools, and then do not escape : 
were they air, or any thing communi- 
cated by fire, after penetrating a plate of' 
metal, they could not be resisted by the 
water so as to be kept beneath it. Fire 
takes , and this is the matter it takes 
from water ; and expansion follows when 
steam is thrown off. 

The question then is, could not water 
be dc-electrized without fire , so as to 
promote its expansion ? The thing is 
actually done by nature in all cases of 
congelation, wherein the expansive ef- 
fects are far superior to any produced by 
strain. In the next place,’ steam is not 
water : it is less than water, by what fire 
takes from water in order to produce it ; 
and, as the expansive power of steam is 
lessened Or increased, according as the 
medium it enters is colder or hotter 
than boiling water, by which it acquires, 
in the first instance, what fire took, and 
becomes more deficient of the same in 
the second, mi^ht not steam be still 
further de-e!ectrized, by means of the 
machine and conductors , so as to put it 
in a state of much greater expansion 
than what it is dependent on fire for ? 
The mode to increase the power of steam 
is. manifestly, by following up the means 
which produced’it, namely, by de-elec- 
trization ; and could the same be effected 
on cold water or on steam, the expense 
of fuel, it is presumable, would be consi- 
derably reduced ; but, with cold water, the 
power would immeuse^and the boiler 
(calling the water’ vessel by that name) 
could never wear out; explosion, too, 
could never result from decay of material. 

Under the present system of working 
steam engines by fire, I would propose, 
whether a species of self-regulation might 
not be introduced, so as to conduct elec- 
tric matter to and from the water in the 
boiler > or to and from the steam in the . 


dome of the boiler, so a* to maintain 
the power always equable, and thereby 
get rid of safety valves, on which alone 
it is erroneously considered prevention 
from explosion depends ? 

I would next suggest, whether beneficial 
effects might not be. obtained by Con- 
ducting from the boiler the stratum of 
electric matter which accumulates on 
the bottom beneath the water ? The for- 
mation of steam depending on the ab- 
straction, by fire, of electric matter from 
water, it may be inferred that the more 
speedy removal of such would promote 
tne generating of steam faster than by 
fire alone, and thereby lessen the con- 
sumption of coal. This increase of 
quantity of steam would render hazard- 
ous high pressure unnecessary. The 
stratum of electric matter, by keeping 
the water from touching the bottom of 
the boiler, may be productive of the 
great decay the metal is subject to. It 
may also promote the formation of the 
solid matter in the boiler, which, with 
the metal bottom, is an additional hin; 
drance to its escape towards the fire. 

In conclusion, it is to be remembered 
that, according as electric matter is to 
be., conducted to. or from .the boiling 
water, and sought after by self-acting 
means, the medium into which the con- 
ductor externally is placed, should be 
cold or hot. Cold water imparts, hot 
water abstracts, electric matter. Towards 
perfecting the foregoing speculations, I 
would recommend, that instead of being 
deluded by what are called attractions 
and chemical properties of matter, none 
of which, in my opinion, matter pos- 
sesses, all change should be looked upon 
as to be effected bv the opposite of what 
is to be changed — heat by cold, and elec- 
tricity by its opposite. 

T. H. Pasley. 

Chatham Dock Yard. 


doubts versus difficulties. 

Sir, — I do not admit the principle 
which J. Y. assumes (p. 60, vol. n.), 
that water increases friction and oil 
diminishes it (vide No. 60, p. 60). 
I contend that they both diminish 
friction. In large machines water 
is frequently used to lubricate the 
axles of wheels, as being less expen- 
sive than oil, and I have always under- 
stood it answered the purpose ex- 
tremely well. Neither can I aamitthat 
an edge-tool is set quicker upon a 
Turkey stone with oil than with 
water; but in either case the abrasion 
must evidently be produced by a 
mechanical and not by a chemical 
; action. The difficulty. in iising water 
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with a Turkey Atone is, thaf it cannot 
be kept upon the face of the atone j 
and if J. Y. will immerse a atone 
that has never been used with oil, in 
water just to cover it, and then apply # 
an edge-tool, he will find that it will * 
be set very expeditiously. It has, 
however, been lately ascertained that 
soap and water are better than either 
oil or water, as being less expensive, 
more efficacious, and more cleanly. 

Yours, &c. A* 

One Difficulty solved . 

Sin,— In answer to the second inquiry 
of J. Y. (p. 60), why a screw-nail is 
screwed home mucn easier with a 
long than with a short screw-driver, 
the handles of both being alike ? I 
apprehend that it may arise from 
this caused— that the perpendicularity 
of the tool is much more easily ascer- 
tained and preserved during the ope- 
ration in one case than in the other. 

Yours, &c. A. 


EXPANSION OF STEAM. 

Sir, — I beg to make, through the 
medium of your pages, a few ob- 
servations on a Table of the Expan- 
sive Force of Steam, by Mr. Arthur 
Woolfe, which I find quoted, with 
apparent approbation, in “ Stuart’s 
History of the Steam Engine,” p. 168. 

Theory would seem to assign the 
ratio of the mechanical action of 
steam to be equal to the power it 
exerted in a more dense state, when 
divided by any number of times it 
may have been allowed to expand 
from such state. For example, if a 
cubic foot of the elastic force of 301bs. 
per inch be allowed to expand to 
double its volume, it would then be 
capable of exerting a force equal to 
Hubs, per inch, and if into a space 
of three cubic feet, it would be only 
equal to lOlbs. per inch. 

It follows, then, that if we multi- 
ply 1800, the number of times that 
steam is considered to be capable of 
expanding, and to have an elastic 
force equal to that of the atmosphere, 
or 151bs., the atmospheric pressure 
per inch, the sum will be the elastic 
force of water per inch, when heated 
sufficiently to flash instantaneously. 


into steam, to any degree of expan- 
sion. Or if 27,0001bs. the sum pro- 
duced, bd divided by the number of 
expansions it has undergone, the re- 
sult will be the force it is then capa- 
ble of exerting. 

We know that arithmetical pro- 
portions of the mechanical action of 
steam are obtained by the addition 
of degrees of heat decreasing in num- 
ber, as it increases in intensity ; 
therefore, if we were to condense two 
cubic feet, of 151bS. per inch, into 
the space of one, and if more free 
heat be given out by it than is indi- 
cated by steam of 301bs., it follows 
that its elastic force would be in- 
creased by such excess to a greater 
degree than is assigned by the above 
theory; and, on the contrary, the 
decrease of power by expansion 
would exceed the proportion of its 
increase in bulk. But to what extent 
these increments of increase or de- 
crease exist, and, consequently, what 
the absolute mechanical action of 
heated water, or concentrated steam, 
really is, above what I have laid 
down, experiment alone can deter- 
mine ; yet, perhaps, the greatest dif- 
ficulty is, to conceive how steam (say 
of 212 °), compressed into one-half 
its volume, should indicate no more, 
or probably but little more, than 
250°, when we may reasonably sup- 
pose the atoms of heat in contact 
with the thermometer to be double 
the former in number. 

From what has been said, the fal- 
lacy of the elastic force of the expan- 
sions given by Mr. Woolfe may easily 
be perceived ; as, according to them, 
the mechanical action in effect be- 
comes greater from expansion, or in- 
creased rarity. I would fain believe 
that this statement has been drawn 
erroneously by some intermediate 
hand 5 if not, we may very reason- 
ably question whether the results are 
really, as stated, the produce of “ ex- 
periment.” 

It is stated, €t that he has “ascer- 
tained by experiment, that steam, of 
an elasticity greater than that of the 
atmosphere, is capable of expand- 
ing itself as many times as its pressure 
is above that of the atmosphere in 
pounds weight, and still to be equal to 
the pressure. 9 * Suppose, for * 
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ample* we take steam of a* elasticity 
tfSal to I61bs. per inch, or lib. on 
the safety valve, we are informed that 
it will expand into a doable bulky 
mid then he equal to lfilba. per inch. 
Now, if this be the fact, what dolts 
pmst our engineers be, to use steam 
of 161ba. per inch, when, by sacri- 
ficing lib. of elastic force, a double 
quantity of steam is obtained, or a 
power in effect equivalent to 3Glb&> 
per inch ? 

As atmospheric pressure hat no 
possible influence qr control over 
the rate of expansion, it being merely 
a standard by which and from whence 
this power is usually calculated, we 
will take steam of I81bs. per inch, 
and allow that to expand into a dou 
ble volume. The effect must be pre- 
cisely the Same as the first, anffhenee 
the force of this expansion will be 
171b. per inch, or, in mechanical 
effect, equal to 341bs. per inch.* 
Granting this to be correct .for a mo- 
ment, while the principle is applied 
to a triple expansion, which again 
Is said to give but21bs. less in mecha- 
nical force, or 161bs. per inch, from 
whence an aggregate of power is con- 
sequently obtained equal in effect to 
481bs. per inch, by a sacrifice of only 
21bs. of elasticity. This, however, 
is evidently at variance with the two 
first examples, and that it cannot be 
lbs.pr. in. 

If the elastic force per inch be . 18 . . 

17 . , 
16 , . 
15 

Such a law is opposed to every 
known principle both of matter and 
motion ; and such an absurdity ap- 
pearing in print says as little for our 
theoretical, as it does for our practi- 
cal knowledge. 

1 am. Sir, ^c, W.G. 

G HUMAN POLISH. 

8*r,^-You have given, *n your 
page?, receipts for French Polish and 
Roman Polish, permit me to add one 
for German Polish, which I have 
beard spoken of very highly. 

1 am, Sir, &e. H. 

Mbit an ounce of black rosin, and 
%qwirtor of a ptamd of yelk** wax. 


-VAtHCH WEIGHT*. 

the fact, requires no very deep pene- 
tration to discover ; for if a cubic 
foot of steam will expand into two, 
with a loss in elasticity of only 1 lb. 
per inch, does it not follow that those 
two will expand into force, and only 
suffer a diminution to the same 
amount? Obviously they must, if 
this principle be correct; tor whether 
we. taken cubic foot of 18, 17 , or 
161bs. per inch, or of any other elas- 
tic force, and allow it to expand into 
two cubic feet, 1 lb. only per inch, 
more or less, will he lost of its elas- 
ticity; and, therefore, if we take 
rteam which has been allowed to ex- 

aqd onqe, and by it reduced from 

8Ibs. to 171bs. per inch, that one 
cubic foot will again, on the same 
principle, expand into two, with only 
1 lb. loss, as in the former examples! 
Of what density steam may be used, 
it can only be regarded as one of a 
series of expansions emanating from 
its orignal state, water ; and it mat- 
ters not to which of such series the 
principle is applied. 

Thus, then, according to Mr* 
Woolfe, the law of expansion, and 
Its mechanical force, is a decrease iq 
elasticity, or mechanical action, only 
I lb. per inch tqdoulde its increase by 
expansion, and is represented as fol- 
lows 

ft. lbs. 

. 1 . . 1 8 mechanical action in effect. 
, 2 . , 34 
. 4 . . 64 
. 8 . 120 

in an earthen pipkin, and pour in, by 
degrees, two ounces of spirits of tur- 
pentine : when the whole is well in- 
corporated, put it in an earthen jar* 
and keep it close covered for use. 
When you use it, spread a little of it 
on the furniture with a woollen cloth, 
and rub it well in. In a few days the 
polish will be as hard and as bright 
as varnish. 

FALSE WEIGHTS. 

The most common mode of cheat- 
ing, by means of false weights, is to 
have the balance so constructed, that 
when both scales are empty they 
shall hang even , but, at the same 
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time, have one aim of the balance 
longer than the other; then, although 
the weights used may be just, yet, 
being put into the scale suspended 
from the short arm, much less than 
an equal weight will bring the balance 
even. The best mode of detecting 
the deceit is to weigh the articles 
alternately in both scales, when the 
difference in the results will be im- 
mediately manifest. 

INQUIRIES. 

NO. ?3. — SHARPING KNIVES. 

Sir,— -Some of your numerous 
readers would oblige me (and, I am 
satisfied, very many others at the 
same time) with la few plain and sim- 
ple directions for giving an Edge to 
a common Pen-knife. The wont, in 
nine cases out of ten y is done over and 
over again; and although I am told 
that nothing but habit and constant 
practice wifi effect this, I do not en- 
tertain a doubt but that many of your 
readers, if so disposed , have the talent 
to demonstrate how the thing is done , 
and may be done by others, upon sys- 
tem, of which they might, at the 
same time, explain the rationale. 

I am. Sir, &c. 

Scriba. 


NQ. 74. — TELESCOPES. . . 

Sir,— —I beg permission, through 
thejnedium or your Magazine,, to ask. 
a few questions concerning Telc- 
8copes,which I hope that some of your 
Correspondents will be so kind as to 
answer. 

I wish ‘particularly to know what 
is the. best method for Casting and 
Polishing Specula for Reflecting Te- 
lescopes. I have long had an idea of 
attempting to make myself one, as I 
cannot afford to give twenty guineas, 
which Ifind is* the price of such as I 
should like to have. I have seen Ed- 
wards’s directions,- but I apprehend 
that improvements must have been 
made since his time, and that there 
is a more simple method, and one 
that comes more within the reach of 
such men as myself. The particu- 
lars of which' l am in want are— 

' r. ■ ■ v • - , j • 


1st. The methodof making the flaSlf 
and. moulding the patterns. 2d, The 
manner of mixing the metals and 
the proportions of each. 3d. The 
process of. casting. 4th. What tools 
are absolutely necessary for grinding 
and polishing the specula. And, 
5th. The cost of the materials, se-> 
parately stated. I should also like 
to see it explained why a parabolic 
curve is necessary for the large spe- 
culum, and why a spherical curve 
would not do as well : diagrams, in 
these instances, would be desirable. 

John Barton. 

P.S. I should very much like to 
see some observations on the compa- 
rative goodness of Refracting and 
Reflecting Telescopes, and what is 
the most desirable size of such for 
general purposes. 


ANSWER TO INQUIRY, 
No. 59. — watt’s steam engines. 

An "Amateur” is informed he 
may purchase Working Models of 
Watt’s Single and Double Engines, 
and a Treatise on ditto, and know 
price and particulars, by addressing 
a line (post paid) to Mr. Knight, Mr. 
Cooper’s, Union-street, Birmingham. 


CORRESPONDENCE. 

Tyro+ Piger— 3, in our next. 

A -letter addressed to A. B. as al- 
luded to in Nos. 13 or 15, u on Propel- 
ling Boats,” Ues at our publishers*. 

We have not come to a decision as to 
the insertion of Nrnbkcall Caasi's paper, 
but shall look over it again* • 

Mr. Ellington informs us, that bis 
Lock, ; referred, to in the last Number* is 
to be procured at the Balloon Ironmon- 
gery Warehouse; Bishopsgate-street. 

Communications received from— F. 
Fleet (omitted to be acknowledged some 
weeks ago) — A Cambrian— Samuel Main - 
ley— A Goldsmith’s Apprentice — Timo- 
thy Daub— M.—Legis— Main Spring— 
A. G.— C. C. — Handsaw — J. Grant— 
Norman— Q in the Corner— D. B. G. 8, 
— Minor. 


Communications (post pud) to be addressed to 
the Editor, at the Publishers, KN 1GHT and 
LACEY, 5C, Paternoster-row, London. 
Printed by B. Bknslsx, Bo&oouit, Fleet-street.* 
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PROCESS OP COINING AT THE ROYAL 
MINT. 

The process of melting Silver, now 
practised at the Royal Mint, is a re- 
cent invention, ana a very great im- 
provement. The usual mode was to 
melt it in black lead pots, and a con- 
siderable coinage or tokens for the 
Bank of Ireland was performed with 
the meltings done in this way. The 
importations being entirely Spanish 
dollars, and the tokens of that stand* 
ard, the melter could easily melt 
them in quantities of 601bs. Troy, 
which was done. The inconvenience 
of this mode was severely felt, be- 
cause ingots of silver of various qua- 
lities could not be imported for coin- 
age, from the difficulty of not being 
able to biend several together in one 
pot, so as to produce the proper 
standard of our money. So sensible 
was Government of this imperfec- 
tion in the Mint, that, in the year 
1777, Mr. Alchorne, then Master's 
Assay-Master, was sent to visit the 
Mints of Paris, Rouen, Lille, and 
Bruxelles, and to collect information 
as to the arts of coining practised in 
those mints, and particularly the art 
of melting silver m large quantities. 
Mr. Alehorne’s intimate knowledge 
of the English Mint, together with 
his various and extensive knowledge 
as a ' practical chemist, well fitted 
him for the important undertaking ; 
and his observations on the coin and 
coinage of France and Flanders are 
exceedingly creditable to his judg- 
ment ana knowledge. 

It is worthy of remark, that it is 
on record in the books of the Mint, 
that, in the recoinage of William III. 
the pots of silver weighed 4O01bs. 
Troyand upwards ; but every trace 
as to how this quantity of silver was 
melted is completely lost ; and it is 
only conjectured that it was done in 
pots made of wrought iron. But not a 
vestige of a melting furnace, fitted 
for sucfi a purpose, is to be found in 
the Tower; nor a single record of the 
method practised. 

In the year 1758, some trials for 
melting Silver in wrought iron pots 
took place, by means of a blast-fur- 
nace ; but they were found so labo- 


rious, inconvenient, and profitless, as 
to cause the process to be aban- 
doned. 

In 1787, when some silver was im- 
ported into the Mint for coinage, 
new experiments were made by the 
late Mr. Morrison, then Deputy- 
Master and Worker, and who con- 
ducted the meltings. A blast-fur- 
nace was again tried and abandoned.- 
He next attempted to melt the silver 
in large black lead pots, containing 
from 100 to 1201bs. Troy; but the 
repeated breaking of the pots, al- 
though it was attempted to guard 
them by outside luting, proved a 
great interruption to tne business, 
and serious loss to the melter. Trial, 
indeed, was made with cast iron pots, 
but these were found subject to melt, 
and the iron got mixed with the sil- 
ver. The work too was continually 
stopped by the King’s Assayer, in 
consequence of the metal not being 
of the proper standard, it being al- 
ways refined by the process of melt- 
ing, and lading it with ladles from 
tiie pot. 

Independently of these considera- 
tions, very great difficulty arose at 
the office in arranging tne potting 
previous to the operation. The prac- 
tice pursued at the Mint (in order to 
reduce the metal to standard), of 
combining and blending the various 
ingots of better and inferior quali- 
ties, adding what little portion of 
alloy or fine metal that might be ne- 
cessaryto obtain accuracy, rendered it 
impossible, where the ingpts weighed 
from 60 to 801bs. Trby, to pot them 
of a weight not exceeding lOOlbs. 
Troy, it therefore became neces- 
sary, in the first place, to reduce the 
larger’ description of ingots to a 
smaller size by melting, and these 
were again weighed in the office of 
receipt. Hence a 1 double operation 
took place, occasioning additional 
labour, waste, and expense to the 
melter, and requiring extraordinary 
trouble and attendance on the part 
of the office. It was very obvious that 
this mode of conducting the silver 
meltings was extremely defective, 
and was in consequence abandonea. 

The next experiments made were 
with a reverberatory furnace, built 
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after the model of those used in the 
Lille Mint. But no better success 
attended these trials, and the process 
was, as in former cases, abandoned. 
The imperfection here arose from the 
great refinement of the silver in the 
melting, by the oxidation of the al- 
loy, and wnich the usage of the Bri- 
tish Mint does not allow" the melter 
to supply, as in the French Mints. 
In the French Mints, as soon as the 
silver is in fusion, a sample is taken 
out and assayed, and copper is added 
in the proportion to the refinement 
of the melted silver (which is kept in 
fusion while the assay is making) ; 
the whole is well stirred, and imme- 
diately laded out and cast into bars. 

In the years 1795 and 1798, seve- 
ral farther trials were made by the 
late Mr. Morrison, who was indefa- 
tigable in his endeavours to perfect 
his department, with a view to attain 
the object so much desired — that of 
melting large quantities of silver at 
once, without producing so much 
waste and refinement in the metal. 
In these experiments he tried three 
furnaces, each of a different con- 
struction; and though he was muck 
nearer his point, there was still an 
imperfection, arising from the mode 
of dipping out the metal from the 
pot with ladles, which chilled the 
metal, and rendered the process ex- 
tremely laborious and tedious. 

No new experiments were made 
until the year 1804. Mr. Morrison, 
haying died in 1803, was succeeded 
by his son in the office of De- 
puty-Master and Worker of the 
Mint. The extreme scarcity and de- 
, fective state of the silver com at this 
time, arising from the defective state 
of the melting department, urged 
Mr. Morrison to renew the experi- 
ments of his father. In following 
these experiments, Mr. Morrison 
had in view the construction of a 
furnace adapted for the use of cast 
. iron pots — the use of pots of a size 
.capable of melting from 400 to 
fiOOlbs. Troy, at one charge — the 
adaption of such machinery as would 
-supersede the clumsy ana wasteful 
’ process of lading the silver from the 
pots when melted — and, lastly, the 
introduction of the use of moulds 
made of cast iron, in place of those 


then used ih the Mint, And tifoich 
were made of sand 

In all these objects Mr. Morrison, 
highly to his credit, perfectly suc- 
ceeded; and the silver melting de- 
partment of the New Mint was con- 
structed according to the furnace first 
used in the expenments which led to 
such a satisfactory result. The whole 
has been in use since 1811, and the 
department is capable of melting, 
with ease, 10,0001bs. Troy of silver 
daily ; as was done for several months 
during the late recoinage (1817). 

Having formerly (p. 283, vol. i.) 
given a description of the apparatus 
for flatting, rolling, or laminating 
the silver, we shall now proceed to 
describe the machinery and furnaces 
of the silver melting department. 

Hie Engraving prefixed to this article 
exhibits a perspective view of the Ma- 
chine for casting Ingots of Silver. 

Fig. 1. A A are the furnaces in which 
the metal is melted. These are the air- 
furnaces, built of fire-brick, in the usual 
manner of melting-furnaces; but, to ren- 
der them more durable, the brick -work 
is cased in cast iron plates, which are put 
together with screws. B B arc the covers 
to the furnace : they are held down to 
the top plate of the furnaces by a single 
screw-pin for each ; and on the opposite 
side of the cover, a handle a is fixed. By 
pushing this handle, the cover is moved 
sideways upon its centre -pin, so as to re- 
move it from the furnace mouth. A roller 
is fitted to the cover, to run upon the top 
plate, and render the motion easy. 

The interior figure of each furnace is 
circular, 30 inches deep, and 21 in dia- 
meter ; the bottom is a grate Of cast iron 
bars (each bar being moveable) to admit 
the air. Upon the grate is placed a pe- 
destal or stand of cast iron, of a concave 
shape, covered an inch thick with coke 
or charcoal dust, and upon which the pot 
is placed in which the silver is melted. 
The pedestal is nearly two inches thick, 
and is fully two inches broader in its dia- 
meter than the pot, the object of which 
is to protect the hip of the pot from the 
very nigh heat which the current of air, 
ascending through the grate, when the 
furnace is at work, creates, and which 
wrold otherwise melt the pot. This 
precaution is essentially necessary, from 
the pedestal raising the pot so consider* 
ably above the grate, and from its being 
entirely surrounded by the fire m the 
furnace. If the furnace, . however, is 
properly managed, there is no risk of 
melting the pot. On the top or mouth 
of the pot is placed a muffle, which is 
r ringof cast iron, six inches deep; made 
o2 
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to fit meaty into the month of the pot ; 
the use of this muffle is similar to that 
feed in me ting gold, to give a greater 
depth of fuel in the furnace than the 
mere length of the pot. and which gives 
a greater degree of perfection to the pro- 
cess. The muffle is also extremely con- 
venient, by giving a depth to the pot, if 
we may so speak, which enables ingots 
of silver to be chained, which are longer 
than the depth of the interior of the pot. 
The top of the ring or muffle is covered 
with a plate of cast iron, to prevent the 
fuel from falling into the pot, and secure 
the metal from the action of the atmo- 
spheric air when in fusion. Each furnace 
has a fine nine inches wide and six inches 
deep. The floe is four inches from the 
top of the furnace, and proceeds in a 
horizontal direction, and extends to the 
flne C, whieh is nine inches square, and 
is carried up in a sloping direction to the 
stack or chimney, which is 45 feet high 
from the grate of the furnace. 

When the furnace doors, B B, are 
closed, the current of air which enters at 
the grate ascends through the body of the 
furnace, and causes the fuel, which is 
coke, and which surrounds the melting 
pot, to horn very intensely. The degree 
ot heat wanted, however, is very nicely 
regulated by a damper, which is fixed in 
the flue ot each furnace, and exactly 
tilting the square of the flue, so that any 
portion of draught can be given to the 
furnace that may be wanted. The damper 
is a plate of wrought iron, fixed in a 
frame, and is easily moved in and out, 
so as to increase or diminish the size of 
the flue. It is fixed in the brick-work of 
the sloping flue C. about 18 inches above 
the top of the furnace. The furnace 
doors B have small holes in them to look 
into the furnace ; these are closed by 
stoppers or plugs of cast iron. 

When the furnace is put to work, it is 
lighted by some ignited charcoal being 
put upon the grate, and around the pot 
(for the pot is always in its place before 
the fire is lighted) : upon the charcoal 
about three incites deep of coke is put ; 
the door B is shut, and the damper is 
pulled out about two inches. When the 
coke is ignited, a similar quantity is put 
on, and so continued until the furnace is 
filled with ignited coke. The object of 
this precaution is to prevent the cracking 
of the cast iron pot by being too suddenly 
heated; and it is generally about two 
hours before the pofean he brought to a 
charging heat, to ao it with perfect safety. 
Before the silver is charaed, the pot is 
heated a bright red ; it is then examine^, 
to see u it has cracked in bringing up, asy 
it is technically called. This Is done by ‘ 
placing a cold iron tool of considerable 
thickness in the centre of the pot, which 
immediately renders any crack visible to 
the eye. .When satisfied that the pot |s 
sound, the silver is charged into the pot. 


THE ROYAL MINT; 

With the silver is put into the pot, a small 
quantity of coarsely grained charcoal pow- 
der, which coats the inner 'surface of the 
pot. and prevents the silver from ad- 
hering to it. When the silver is brought 
to the fusing point, the quantity of char- 
coal is increased, until it is nearly half an 
inch deep ou the surface of the silver, 
and which keeps the silver as much as 
possible from the action of the common 
air, and prevents that destruction of the 
alloy which would otherwise cause a con- 
siderable refinement in the metal. When 
the silver is completely and properly 
melted, it is well stirred with an iron stir- 
rer, so as to make the whole mass of one 
uniform standard quality. The pot is then, 
taken out of the rarnace by the crane, 
and conveyed to the pouring machine, by 
which its contents are ponred into the 
ingot moulds. 

Fig. 3 is the crane. It is supported by 
a strong column of cast iron, X, which 
is firmly fixed in masonry beneath the 
floor. The gibbet of the crane, marked 
WY, is cast in one piece ; it has a collar 
at e, which fits upon a pivot formed at 
the upper eud of the column X. At the' 
lower part of the gib is a collar which 
embraces the column near its base. On 
these two supports the gib turns freely 
round, so that its extremity W may be 
placed over either of the furnaces B B. 
The wheel- work of the crane is supported 
in two frames zz, which are fixed to the 
gib by three bolts ; it consists Of a cog- 
wheel c, upon the end of the barrel, on 
which the chain winds, and a pinion 6, 
which gives motion to the cog-wheel. 
The axis of the pinion has a winch or 
handle (a) at each end to turn it round. 
The chain d, from the barrel, is carried 
up over the pulley at c, which is fitted in 
a part of the gib immediately over the 
pivot at the top of the column X. The 
chain then passes over the pulley W at the 
end of the gib, and has the tongs VT 
suspended to it. These are adapted to 
take op the pot between the h<K>ks or 
daws T, at the lower ends. The two 
limbs are united by a joint like shears, 
and the upper ends V, are connected with 
the great chain by a few links. The pot 
has a projecting rim round the edge, and 
the tongs take this rim to lift the pot 

oat of the furnace. The pot being wound 

up to the required height, by turning the 
handle a, the gib of the crane is swung 
round, to bring the pot over the pouring 
machine, and it is lowered down into it, 
for the convenience of swinging the crane 
round a worm, which is fixed upon the 
column X at O, and a worm or endless 
screw is mounted in the frame z, to work 
; in the teeth of the wheel. The screw, 
being turned by a winch on the end of its 
spindle, will cause the gib to move round 
on the column. 

(To be continued .j , 
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QN WEIGHTS AND MEASURES. 

Sir, — With much pleasure did I 
learn, during the last Session, that a 
Bill for Equalizing the Weights and 
Measures was before the House ; and 
though a variety of circumstances 
prevented me from giving it due at- 
tention at the time, yet I embraced 
the earliest opportunity of making 
myself acquainted with the provisions 
of the enactment. Emanating, as it 
did, from the venerable Vice-President 
of the Royal Society, I entertained 
the most sanguine hopes of our being 
at last put into possession of a simple 
and philosophical system of weight? 
and measures, and you will judge of 
my disappointment upon finding that 

provisions were merely to enforce 
the Acts of 1758 and 1/60, and to 
; state the ratio between the “ impe- 
rial standards” of those Acts and 
certain “ invariable natural stand- 
ards,” which it points out ; at the 
same time that local variations are 
still to be allowed, as heretofore, on 
the condition of the ratio of such 
local weights and jneasures to these 
“original and general standard” 
weights and measures. 

However; though the Bill did not 
meet my expectations, it is certainly 
well calculated to answer the inten- 
tions of its author ; still, I think, it 
would have been better to provide 
for a total abolition of all local vari- 
ations from the general standard — if 
not immediately convenient, yet at 
some future stated period, as, for in- 
stance, three years. This proviso 
would, no douot, have abolished the 
practice in much less time ; or, taking 
the lowest view of its efficiency, it 
Would have prepared the public for 
the change, so as not to throw any 
difficulties in the way of its operation 
at the expiration of "the intervening 
term. One advantage, however, 
arising from the Bill m its present 
form is, that it gives a something 
greater power for detecting fraudu- 
lent dealers, and is therefore of im- 
portance to the consumers of every 
kind of article in an economical point 
of view. 

Allow me, then,, through the me- 
dium of your truly vat fit l publication, 
to call the attention of your readers 
to the principles of a system of 


weights and measures which unit** 
perfect simplicity with universality 
of application, and which, so far 
from being a subject of mere untried 
speculation, has been in national ope- 
ration for more than the third of a 
century — I mean the French system 
of weights and measures. Though 
the excellence of this system has been 
duly appreciated by scientific men 
in this country, I am not aware that 
it has been presented to the moss of 
our countrymen in any form whatever. 
The greatest obstacle that was found 
to its introduction into France, was 
found to arise from its not having 
been made a portion of the general 
system of elementary instruction ; 
and, perhaps, we shall not be too 
sanguine in our hopes, when we as- 
sert our' belief that, in four or five 
years, the British Public may be 
Drought into a state to adopt this 
system without any of the inconve- 
niences which were felt by our con- 
tinental neighbours. Indeed, I con- 
ceive that more rests with yon in for- 
warding this truly laudable purpose 
than with any other individual in the 
British empire ; and I feel confident, 
that, on so important a subject, your 
assistance ana co-operation will not 
be called for in vain. You have the 
means of explaining, illustrating, 
and enforcing upon the minds of the 
operative classes, the great general 
utility and individual advantage that 
must result from its adoption. By 
your influence it would find its way 
mto those schools where our artisans 
receive their iota of education, espe- 
cially when the parents of the pupils 
see its advantages and call for its 
adoption; and surely those parents 
cannot need much inducement to do 
so, when they ' find that a boy is 
obliged to stuay arithmetic for about 
three years before he enters upon 
algebra in this country, whereas, in 
France, three or four weeks usually 
suffice i How much geometry, per- 
spective, drawing, ana natural phi- 
losophy, might a boy acquire in the 
time that is thus wasted m our En- 
glish seminaries, and all through the 
intricate and absurd systems of 
weights and measures that prevail 
amongst us ! How much better 
would the education of our artisans 
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be, if such a fiwfile and philosophical 
system were adopted ! Does not 
every well-wisher to his country feel 
interested in the change ? Ana can 
any man who has the slightest influ- 
ence remain neutral on so important 
an occasion? 

1 propose to have the new system 
of weignts and measures added to the 
usual subjects of a common education , 
rather than substituted for them ; and 
it is obvious that, under existing cir- 
cumstances, little more than this can 
be hoped for, at least till a legislative 
enactment has abolished the old and 
intricate system at present in use 
amongst us. 

Let us gradually familiarize our 
artisans to the change — let your cor- 
respondents occasionally use the new 
system in their communications — let 
the more intelligent workman explain 
it to his shopmates, and these to their 
families — let all calculations given in 
one measure be converted by your 
readers into the other, and then back 
to its original state, as so many arith- 
metical exercises — then will a gra- 
dual familiarity with the new, and a 
distinct perception of the relations 
of both, be formed throughout so- 
ciety, and loudly call for a legal in- 
troduction of that system, the advan- 
tages of which will then be so gene- 
rally felt. Then, indeed, shall we 
be able to confer upon future gene- 
rations the most valuable improve- 
ment in general education that has 
ever been attempted — a system that 
will influence the destinies of our 
country, by its effects upon the me- 
chanic arts, to an extent that few can 
at present anticipate ! 

1 shall now, with your permission, 
give your readers a summary of the 
principles of the system, and hope 


to meet with that co-operation fzom 
your correspondents that will ulti- 
mately render the subject perfectly 
familiar to the lowest capacity, even 
though shackled with tne complex 
machinery of English arithmetic. 

Principles . 

The computed length of the meri- 
dian of the earth was divided. first 
into four parts, and each of these 
into ten million parts. This quantity 
was taken as the base of the whole 
system, and was denominated a 
Metre . 

Now it is obviously unimportant 
what we take as the base of our sys- 
tem, provided we can always refer to 
some invariable test by which to de- 
termine the accuracy of our unit of 
measurement. In this view, perhaps, 
the length of a pendulum, vibrating 
seconds mean time in a given lati- 
tude, and under a given temperature, 
maybe more convenient and more 
certain , though not more permanent 
than the length of the terrestrial 
meridian. U will generally, no 
doubt, be preferred by every country, 
to select tor its unit the length of 
the seconds 9 pendulum in the lati- 
tude of its own capital; but it would 
be more generally convenient to as- 
sume the same unit throughout the 
world; and that none of these little 
traits of national jealousy might pre- 
vent so desirable an event, it would 
be well to let the equator be selected 
for the experiment. To return from 
this digression, we remark, that all 
the divisions and multiples proceed 
by tens, or, in fact, that all tne ope- 
rations are reduced to the very simple 
ones resulting from a decimal scale. 
The metre being unity of length, we 
have the following table : 


Ten-millimetre, or ten-thousandth of a metre, * rebnr * ’0001 
Millimetre, or thousandth of a metre - - - ■» * *001 

Centimetre, or hundredth of a metre - - - = yfo =* *01 

Decimetre, or tenth of a metre as X * *1 

Metre - . - 1- 

Decametre, or ten metres - -- -- <-----=10* 
Hectometre, or hundred metres - -- -- ---as 100* 

Kylometre, or thousand metres 1000* 

Myriametre, or ten thousand metres ------= 10000* 


Superficial measure is generally 
reckoned in square metres, &c. but 
the unit of land measure is the square 


containing a hundred square metres, 
which is called the are . The unit of 
measure for fluids is called the litre , 
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and is equal to the cube of the The metre cube is u$ed for timber 
decimetre. measure. 

TTie multiples and submultiples of 
The unit of measure for solids all these measures are formed lust asj 
is a centimetre cybe, and is called a in the case of those of length, by the! 
gramme. words 


Deca. or ten ; as Decametre,. ten metres. 

Hecto, or a hundred ; as Hectolitre, a hundred litres. 

Kylo, or a thousand* as Kyle gramme, a thousand grammes. 
Myria, or ten thousand ; as Myriarc, ten thousand arcs. 
Deci, a tenth ; qs Decigramme, a tenth part of a gramme. 
Centi, a hundredth, &c. 

Milli, a thousandth, &c. 


What is there in all this which any 
foreigner could not learn in a single 
half hour, even though be had never 
heard of it before T However, as I 
have been more prolix than I in- 
tended, I shall reserve the remaining 
remarks I may have to make for a 
future paper, in which, amongst other 
matter, I shall give a table of the 
value of these different units in En- 
glish measure. In the interim, 

I remain, Sir, 

Your most obedient servant, 
Bath, Oct. 1824. T. S. D. 

MINUS. 

Sir, — in reply to Piger’s application, 
for a rational faith in signs, permit a 
reader of your paper to remind him, 
that, as whdP — b is to be multiplied 
by + a, — b is to be repeated a times ; 
and any number of negative quantities 
gives a negative sum : So, when — b is 
to be multiplied by — a, — h is to be 
subtracted or misused a times ; and, 
as the subtracting of any number of 
negative quantities is the same as add- 
ing the same quantities taken posi- 
tively, and the addition of positive 
quantities gives a positive sum, the 
product will be a times + h or + a b. 

In the example Piger has given, his 
multiplier is plainly a 'positive term ; 
for — 3 times is 3. times less than never, 
(i. e.) his friend would be three removes 
from the failure mentioned, or + 901. 

If Piger wishes fpr a rationed intro- 
duction to the science, he will find 
“ Bridge’s Lectures,” or 44 Bridge’s Ele- 
ments,” to contain what he desires ; at 
least the latter has been quite satisfac- 
tory, hitherto, to 

Tyro + Piger — 3. 


CHRONOMETERS 

The indispensable use of the Chro- 
nometer in deterjninmg ItmgWles 


sea is well known. It has, therefore, 
become an object with the Govern- 
ment of this country, and of every 
other maritime state, to render this 
instrument as perfect as possible. 
The variation oi a few seconds from 
mean time might occasion in the 
navigator a mistake of some miles, 
and consequently, on a dangerous' 
coast, or in a dark might, render the 
loss of life and property inevitable. 
The Lords of the Admiralty, alive to 
the importance of the subject, of- 
fered last year a premium of 3001. 
for the best chronometer; and the 
eagerness of the competition excited 
exceeded greatly the value of the re- 
ward. No less than thirty-six in- 
struments, made by the most emi- 
nent watch-makers in London, were 
sent to the Royal Observatory at 
Greenwich. Their respective rates 
of going were observed with the most 
rigorous astronomical accuracy, and 
carefully noted in the books of the 
Observatory. The approximation of 
some of them to perfect accuracy will 
easily be admitted, when we mention 
that the one which obtained the prize 
(Mr. Murray's, of Cornhill, No. §16), 
did not vary in its mean daily rate 
more than one second eleven hundred 
parts of a second for one year. This 
instrument was purchased by the 
Lords of the Admiralty, and is now 
with Captain Parry on the Polar ex- 
pedition. 

THE IMPROVED WIRE GUAGB. 

Sir, — The wire guage, offered as 
a standard for the purpose, in your 
55th Number, will not ascertain the 
full and exact diameter at the tangible 
points of the two sides of the guage, 
which the annexed diagram prove? ; 
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for if A and B were the sides of a 
image, TT would be the tangible 
points of the wire, instead of at the 
true diameter; C. 



This may not affect the beneficial 
use of the instrument, provided it be 
marked with strict mathematical al- 
lowance for the error ; so that each 
mark should stand at the true diamt - 
ter of the wire, instead of at the points 
where it must touch the guage, or 
all wire rated by the one offered would 
be of greater diameter than that in- 
strument would give it. 

C. Hayter. 

16, Buckingham-street, Portland- 
mad, Sept. 13, 1824. 

CALCULATING ^THR RADIUS ROD OF 


pendicular line ; but whenever the 
above rule is deviated from, and the 
parallel rods made shorter than one 
fourth the length of the beam, which 
is often necessary to be done, it then 
requires a very nice and accurate cal- 
cination by figures to accomplish the 
object. Therefore, for the informa- 
tion of your correspondent Guliel- 
inus, ana others of your numerous 
readers, I send you this drawing and 
calculation,withdimensions in inches , 
which I hope will be understood, and 
give satisfaction to all such as stand 
ui need of it. 

I am. Sir, 


Respectfully yours, 

I. R. (a Man in the Moofs.) 



STEAM ENGINES. 

[We have already inserted (p. 329, 
vol. ii.) one answer to the Query 
of Gulielmus on this subject (page 
230, vol. i.), and give insertion to 
the following, as, in pur opinion, 
a still more satisfactory demon- 
stration of the rules to be ob- 
served.— En.] 

Sir, — I believe the calculation for 
what is called the Radius Rod of 
Parallel Motions for Steam Engines, 
is known but to very few engineers 
or engine-makers, on this account — 
the general practice now is, to make 
the radius rod and parallel rod both 
of the same length, and this length 
equal to half the radius or one-fourth 
the whole length of the beam. The 
rods so constructed confine the piston 
rod to move up and down in a pcr- 


A B, radius of the beam =49.5 inches, 
GD, parallel rod =22 inches, and G C, 
length of stroke * 30 inches, given to 
find ED or E F = radius rod. 
49.5—22=27.5 = A a, then as 495 :<30 
"27.5 : 16.666, or D F = chord to seg- 
ment described by radius rod; then 
„ 30 16.666 ^ 

G C, or — — D F, or — - — = 6.6o7 = 

d G. We now have got a triangle, 
DG d, with perpendicular and hypo- 
thenuse given to find the base, the dif- 
ference between which and hypothe- 
nuse will = H S, or Versed sine to the 
chord D F. Then, by Euclid, book 1st, 

prob. 47tb,^/g^»_G3jd =, 20.965 

= Dd=base, and G D — D d— 1 ,035 = 
HS* versed sine. 

Th 

H 5 

= E F, E D, or radius rod, which, if 
constructed by the above calculation. 
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will/ cohfine the point G to trav«rse the beam, to which the parallel rods are 
perpendicular line G C. suspended, and allow the top of the 

N.B. The two lines a.D and B G re- piston rod, G, to be wholly guided by 
present two links on each side of the the radius rod E D, E F. 


PUMP IRONS. 



Sir, — I send jrou three plans of 
Pump Irons, copied from drawings 
which I have worked by. I have 
found them to answer very well, 
when properly made and fixed, and 
should be highly gratified should you 
think them worth a place in your Ma- 
gazine. 

In answer to J. Bennet, of Lincoln, 
I advise him to visit the Fen Engines, 
near Boston, tyhen I feel no doubt he 
will be satisfied of the truth of what 
I asserted in a former letter. Or 
should he cpme to London, I pan 
show him two pumps I fixed myself, 
precisely the same as those described 
by him. — I am. Sir, &c. 

X. Y. A Millwright. 

Blackfriars-road, Aug. 6. 

Description, 

Fig I is the plan I generally adopt for 
a common lifting pump. A is the pump 
standard, with the handle B connected 
to it; C the pump rod ; D a sling, with 
a double joint at each end ; the upper 
part of the pump rod C passes through a 


guide above the joint G, which always 
keeps the pump rod upright ; the joints 
should be hushed with steel, and steel 
pins turned and fitted nicely, and they 
will last for many years without shaking 
in thp least. But when I am confined 
for room, as is frequently the case,' I use 
Fig. 3, where A* is the joint of the pump 
lever or handle; B a radius rod of the 
same length from B to E, as the pump 
lever from A to D; the ends 0 andE are 
connected by a link with three holes in 
it : the pump rod is slung to the middle 
hole, and by the radius rod and pump 
lever being fixed in the same vertical 
plane, the nole*C will describe a straight 
line, or very nearly so, provided the arc 
FG docs not much exceed 40 degrees. 

Fig. 2 is for deep wells, where the 
pump is obliged to be fixed in the well. 
The pump rod E is attached to a beam 
or lever C, which swings on a centre D ; 
the connecting rod B is also jointed to the 
beam C at the extremity, the other end 
being fixed to the crank pin in the flange 

* This letter has been omitted by our 
draughtsman but the joint which it was 
in lender l to indicate is sufficientlyobvious. 
— i DIT. 
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A, which has holes, marked F FF; at dif- 
ferent distances from the centre, in order 
that the quantity of water to be raised 
may be regulated by giving the pump rod 
E a longer or shorter stroke. The nange 
A is firmly fixed on a shaft, with a fly 
wheel at the other end, and a handle 
fixed to turp with the weight marked W, 
at the outer end of the beam ; C has a 
set screw at the top side, to allow it to 
be moved farther off or nearer to the 
centre, as may be required. It should 
be placed so as to balance the weight of 
the pump rod, and half the column of 
water to be lifted. 

P.S. I fixed one on this principle, by 
which, with the assistance of a wheel 
and pinion, one man raised seven gallons 
of water per minute, from the depth of 
120 feet, with the greatest ease. 


H1NT8 TO COAL PURCHASERS. 

The great source of the frauds 
which so notoriously prevail in the 
trade in Coals, is the difference which 
exists, in point of quantity by mea- 
sure, between coals as they came out 
of the mine in large round masses, 
and the same coals when broken 
down, and, as is too generally the 
case, wetted, for the express purpose 
of increasing their bulk. For in- 
stance, if a vat of Wallseud coals be 
measured from the ship, according 
to such measure as the meter is in 
use to give, and the coals be then 
turned out and broken to the size 
at which merchants commonly send 
them out to their customers, it will 
be found, on filling the vat again, 
that there is a surplus of a full bushel 
and more. So alive are the dealers 
to the advantage to be derived from 
this circumstance, that when a score 
of Wallsend coals is measured out 
in the Pool into a barge having four 
rooms, each containing five chal T 
drons and a half, as in grain, no 
sooner does the barge arrive at the 
wharf, than the coals are taken out, 
broken, and well served with water $ 
nor is the coal-merchant satisfied^ 
unless he can by this practice multi- 
ply his five chaldrons and a half into 
six and a quarter, or even six and a 
half. Some merchants there are, who, 
from the keenness of competition, 
will promise to give sixty-eight sacks 
to a room : ana well they may, for 
the fact is, that every room of 
good coals, such as the Wallsend, 


Percy Main, Cowper, &c. which ate ’ 
all put on board of ship in large 
blocks, will, whpn broken down, 
measure out at least seventy-five 
sacks ! The general rule, however, 
when a room of coals is bespoke, is 
to send in only sixty-three sacks with 
the meter’s ticket ; the overplus, of 
twelve or more sacks, the merchant 
honestly keeps to himself. ' 

The frauds in a large way, how- 
ever, are nothing to what they are 
in the smaller traffic carried on by 
the owners of those coal-sheds which 
abound everywhere in the metropo- 
lis, and to which the poor, the least 
able to suffer from imposition, are 
obliged to resort for their supplies of 
this indispensable article. It is a 
known fact, that when one of these 
petty dealers orders in a room of 
coals, he lays his account with turn- 
ing every chaldron of thirty-six 
bushels, which he receives, into 
forty-two bushels to his customers. 
It is not by the aid of the hammer 
and pitcher alone that this wonderful 
trick of multiplication is effected; but, 
in consequence of the Act of Parlia- 
ment regarding the measure of coals 
being silent as to the smaller mea- 
sures of a peck, half-peck, &c. which 
leaves these low dealers at liberty to 
make, as they dp make, a very libe- 
ral use of the additional opportunity 
which this circumstance affords them, 
of imposing on the poor buyer in the 
quantity of his hard-earned purchase. 

The obvious remedy for all these 
impositions, whether on a large or 
small scale, would be to abandon al- 
together the present erroneous mode 
of measuring coals, and to have them 
pold by weight , which would put it out 
of the power of the seller to defraud 
ev^en in ,the smallest quantity. It is 
surprising, indeed, that the necessity 
for such a change of regulation has 
not ere now attracted the serious at- 
tention of the legislature. 

Were the plan of weighingadopted, 
each sack of coals should weigh, after 
deducting the weight of the sack, two 
hundred and fifty-five pounds.* 

As coals are sold at present, the 
only rule which can be laid down for 

* Edington’s Treatise on the Coal 
Trade. 
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the purchaser’* protection, applies to 
the case 6f buying a whole room of 
coals at a time. When this is the 
cage, he may stipulate that the room 
sha ll be transferred to him as mea- 
sui^d out into the barge from the ves- 
sel; hut this is a condition which he 
will probably find few sellers dis- 
posed to assent to. 

It may at first sight occur, that 
werecpals to be sold by weight, the 
opportunity of committing fraud, by 
watering them, would be increased. 
But this is not the case; for if a 
bushel of W allsend coals be measured 
when dry, it will weigh from 841bs. 
to 851bs. ; whereas another bushel of 
the same coals; well wetted, will be 
found to weigh considerably less. 
This difference is easily explained on 
mechanical principles. A bushel of 
dry coals, let them be ever so round, 
has always a part small, which runs 
like dry sand, and fills up every ca- 
vity, making the whole newly a solid 
mass ; but when the coals are wet, 
they clog together into masses, and 
leave the cavities unoccupied. JL 


SOLUTION OF TBA GEOMETRICAL 
exercise. Page 8, Vol. u. 



Make O F m OB; through F draw 
F G parallel to O Y . It is evident that 
F G is the locus of all the points C 
which determine the value of 0 E ; 
and that, when O C bisects the given 
angle A O Y, F G is a tangent at C to 
the semicircle described upon O £• 
Consequently, wherever O C is drawn 
within the angle A O Y, except in the 
bisecting direction, it must cut the 
semicircle, O C E, before meeting FG. 


Let Oc, therefore (drawn, as in the 
figure, any where within the angle 
AOY), cut the semicircle in the point 
m .* joinm E : then O an E being aright 
angle, m E is parallel to c e. There- 
fore 0»:Oc = OE: Oc. But O mis 
less than Of; therefore OE is less than 
Of. Q.E.D. 


ANALYTICAL DEMONSTRATION. 



Calling the angle, AOC, x, and the 
angle, COY, y > also the given distance, 
OB or CD, o. Then CD being perpendi- 
cular to O E, the angle E = (O C D = ) x, 
and O D C is the supplement of (x +y). 
Therefore, to radius O E, O C in the 
triangle O C E is sin. x 9 and in the 
triangle O C D is the sine of the suple- 
ment of (*+y), or simply sin. (*+y), 
C D or a being sin. y. Now O E = 

OC.tonutl,andOC-^lM 

gin. * ■ S1 “-y 

. (g+y) _ 

** sm. A-. SHI. y 

sin, a? . cos, y + cos.* . sjmy _ (cQt 
sin. x . sin. y 

+ cot. x) a. Consequently O JS is a mi- 
nimum when (cot. x + cot. y) is a mi- 
— 8x 8 y 

nimum ; that is, when 

8 x — 8y 


c fi, or when -r — 0 - - 
9 cm.*x 


sin.'y 
. But since 

sin.* x sin ?y 
(a* -f y) if constant, 8 *= —5 y; therefore 

O E is a minimum when £§p or 

when sin. r -=** fin. y * that is, when 
O £ bjse,ct§ A Q Y. Q. E- D« 

FJathaj? Short. 


LONDON YEAST. 

The Yeast which is employed m 
London is obtained from the brewers, 
and hence is often ta i n t ed with the 
bop mixture. In other parts, such* 
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for example, as Edinburgh, the 
bakers make use of an artificial 
yeast, prepared in the following 
manner, which is quite free from 
any such taint, and answers the pur- 
pose of fermentation equally well. 
To lOlbs. of flour they add two gal- 
lons of boiling water ; they stir it 
well into a paste ; they let tins mix- 
ture stand for seven hours, and then 
add* about a quart of yeast. In about 
six or eight hours this mixture, if 
kept in a warm place, ferments, and 
produces as much yeast as will bake 
an hundred and twenty quartern 
loaves. 

Some years ago, the bakers of 
London, sensible of the superiority 
of this artificial yeast, invited a com- 
pany of manufacturers, from Glas- 
gow, to establish a manufactory of 
it in London, and promised to use 
no other. About 50001. was accord- 
ingly laid out on buildings and ma- 
terials, and the manufactory was be- 
gun on a considerable scale. The 
brewers finding their yeast, for which 
they had drawn a good price, lie 
heavy on their hands, invited all the 
journeymen bakers so their cellars, 
gave them their full of ale, and pro- 
mised to regale them in that manner 
every day, provided they would force 
their masters to take ail their yeast 
from the brewers . The j ourneymen 
accordingly declared in a body, that 
they would work no more for their 
masters, unless they gave up taking 
any more yeast from the new manu- 
factory. The masters were obliged 
to comply ; the new manufactory was 
stopped j and the inhabitants of Lon- 
don were thus obliged to continue to 
cat worse bread than their neigh- 
bours, because it is the interest of the 
brewers to sell their yeast. 

B.G. 


BEAUTIFYING AGATES. 

Dealers in Gems have a secret me- 
thod of producing, artificially, some 
beautiful effects in Agates, which, to 
the eye, have all the appearance of 
being natural, and being insisted on 
as such, serve at times to cheat the 
amateur out of very high prices. 
These effects are supposed to be ob- 
*»ed by a succession of blows. 


adroitly struck, on the stone, pre- 
vious to its being polished. The 
means of detecting the artifice, 
taking it for granted that such is the 
mode of operation, are sufficiently 
simple. Every blow must have pro- 
duced, under the place where it was 
given, the figure of a regular cone, 
with . its base next to the point of 
contact. Traces of this figure may 
sometimes be discerned by the naked 
eye in the polished stone, and always 
with the aid of a microscope. To 
make quite sure of their having been 
artificially produced, wet the stone, 
when the traces will be found almost 
entirely to disappear, on account of 
the liquid penetrating the fissures, 
and afterwards to reappear on the 
stone becoming dry. 


HOW TO IDENTIFY 8ILVER. 

Silver, in its native or virgin state, 
has a great external resemblance to 
tin, but may, on examination, be 
easily distinguished from that metal 
by its being much heavier, and by its 
remaining unaltered under the ope- 
ration of fire, whereas tin bums en- 
tirely away under a continued heat. 

As ores of silver are frequently 
combined with other metals, it mav 
be of use to furnish the inquirer witn 
a test, by which he may ascertain 
both its presence and the quantity in 
which it is combined. For this pur- 
pose, let him put a few particles of 
the ore into a watch-glass ; add two 
or three drops of nitrous acid ; then 
hold the glass over the flame of a 
candle till the ore is dissolved ; after 
which dilute the solution with water, 
and stir it about with a bright copper 
wire. Whatever silver is present 
will immediately separate from the 
solution, and attach itself to the wire. 
Or, instead of making use of the 
wire, add. to the solution one drop of 
muriatic acid, or common salt, and 
the silver, if any be present, will be 
separated in a dense and dull white 
cloud. 

HAWKINS’ 8TEAM ENGINE. 

We took notice, in our 47th Num- 
ber (p. 301, voL n.), of anew Steam 
Engine, of great promise, invented 
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by a blind man in America, of the 
name of Hawkins. We find it since 
advertised in the American Papers 
hi the following terms ; the descrip- 
tion is, however, still incomplete. 
Our next budget from New York 
may probably supply what is wanting. 

“ Messrs. Hawkins and Plautou's new 
principle of creating steam by generators, 
aad by the exposure of a small quantity 
of water to the action of the fire, sup- 
plied from the condensed steam at each 
Stroke of the piston by a forcing pump, 
has been judgea by scientific ana practi- 
cal men as possessing all advantages 
which can be reasonably wished. Safety, 
since the generator or generators contain 
but a sufficient quantity of steam to work 
the machinery; lightness, since they 
carry no water; compactness, since the 
generators will never occupy more than 
the twelfth part taken by the boilers ; and 
a great economy of fuel, since the gene- 
rators, being surrounded by the fire, re- 
ceive all thehenefit of its action ; besides 
that, they will raise steam in fifteen or 
twenty minutes, which, on the old plan, 
takes an hour and a half. This' inven- 
tion has the unquestionable advantage of 
being applicable to all old engines of nigh 
or low pressure, by removing only the 
boilers/* 


CONTRACTION BY COLD. 

Some years ago it was observed, at 
the Conservatoire des Arts et Metiers , 
at Paris, that the two side walls of a 
gallery were receding from each 
other, being pressed outwards by the 
weight of the roof and floors. Seve- 
ral holes were made in each wall, 
opposite to one other, and at equal 
distances, through which strong iron 
bars were introduced, so as to tra- 
verse the chamber. Their ends out- 
side of the w all were furnished with 
thick iron discs, firmly screwed on. 
These were sufficient to retain the 
walls in their actual position, but to 
bring them nearer together would 
have surpassed every effort of human 
strength. All the alternate bars of 
the series were now he&ted at once 
by lamps, in consequence of which 
they were elongated. The exterior 
discs being thus freed from the con- 
tact of the walls, they could be ad- 
vanced further on the screwed ends 
of the bars. On the bars projecting 
on the outside of the walls from the 
elongation, the discs were screwed 


up ; on removing the lamps, the bars 
cooled, contracted, and drew in the 
walls. The other bars became, in 
consequence, loose, and were then 
also screwed up. The first, series of 
bars being again heated, the process 
was repeated ; and by severed repe- 
titions, the walls were restored to 
their original position. The gallery 
still exists with its bars, to attest the 
ingenuity of its preserver, M. Molard. 
— The Chemist, 


EXPANSION OF WATER IN THE ACT 
OF FREEZING. 

Sir, — In the Mechanics’ Magazine, 
No. 60, there is an article on the 
Contraction and Expansion of Water, 
copied from The Chemist, 

It is there stated that water intro- 
duced into a tube, and plunged into 
a freezing mixture, contracts till it be 
reduced to the temperature of 42°, 
after which it gradually expands till 
it becomes ice. This the writer is 
pleased to call a miracle f and at va- 
riance with the general law, that 
bodies expand by neat and contract 
by cold. Be it a miracle or not, the 
fact is but too familiar with us every 
severe winter, by the bursting of our 
water pipes. But let us examine 
what takes place in the conversion of 
water into ice, and then see whether 
its floating upon water be sufficient 
to constitute a miracle. 

Water, in the act of freezing, parts 
with the heat which kept it in a state 
of fluidity, and in this act there is 
an internal violence, a different ar- 
rangement of parts, or, in other 
words, a crystallization, in which 
small particles of air are interspersed, 
as may be seen by examining a piece 
of ice. That the admission of air is 
necessary for the formation of ice, 
appears Gy the fact, that water freezes 
very slowly in closed vessels. By 
this intersperAien of globules of air* 
in ice, it consequently occupies a 
larger space than it did in the form 
of water, and is, therefore; so much 
specifically lighter as to float upon it. 
Here, then, ends the miracle of The 
Chemist , for it is not the water itself 
which has expanded or acquired a 
greater volume, but it is the admix- 
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tore of ah into the mass of con- 
gelation. 

A flight degree of agitation of 
water in a shallow vessel, just at the 
point of freezing, much accelerates 
the congelation, and the crystalliza- 
tion of certain saline solutions is ex- 
pedited by the same means, showing, 
by analogy, that ice is a true crys- 
tallization. 

I am. Sir, &c. 

Gblidus. 


A SECRET IN BUTINO. 

Buyin winter, and sell in summer, 
whatever is bought and sold by mea- 
sure. Thirty-two gallons of spirits 
bought in winter wul, without being 
in the least diluted, make thirty-three 
in summer. The reason is, mat all 
bodies, fluids especially, expand with 
heat and contract with cold. 


NEW STEAM ENGINE. 

Sib, — Having, some time since, an- 
nounced my intention to undertake a 
set of experiments on Steam, and 
promised a publication of the results, 
it may be proper to state, that a 
variety of unforeseen and unavoid- 
able circumstances, in conjunction 
with daily avocations of a different 
sort, have procrastinated the com- 
pletion of the object much longer 
than I anticipated. The time, how- 
ever, 1 am happy to say, is now not 
far distant, when I hope to redeem 
xthe pledge, and- to divest the subject 
of many absurd notions with which it 
has hitherto been associated. 

It is not my intention now to enter 
upon the information and facts 1 
have acquired, as they, together with 
•what has been done by others, will, 
with more propriety, bfe fully de- 
tailed at a future period, more espe- 
cially as you are acquainted with my 
^opinion of the inefficiency of what 
has as yet been accomplished, and 
my ideas of the plan that should have 
been adopted to effect the object de- 
sired. The results, however, of my 
investigations, though not yet con- 
cluded, have given nse to a perfectly 
movel combination of machinery, as 
•a medium for applying the power of 


ste&m, widely differing from any 
thing that has hitherto been at- 
tempted j whereby, as appears from 
the calculation with wnich I have 
furnished you, the effect will be eight 
times greater from the same quantity 
of steam, and about fifty times more 
power will be produced from the 
same quantity of fuel, than what is 
obtained from an engine on the plan 
of Watt. The simplicity of the com- 
bination, and the action of the steam, 
are such, that no very great diminu- 
tion of effect can possimy take place 
in practice ; but we will assume that 
the saving wifi be 19-20ths ; even 
then the advantage will be immense. 
The space, too, which would be oc- 
cupied by an engine of forty horse 
power, will scarcely exceed that of 
the present cylinder. 

Your readers may possibly consi- 
der my assertions chimerical, but 
you, who are more in possession of 
the subject, will be enabled to form 
an opinion $ and as soon as arrange- 
ments are made, and the improve- 
ments properly secured, means will 
be taken to apply it publicly to some 
practical purpose, wnerebyits power 
will be defined, and placed beyond 
all doubt. 

I am. Sir, &c. 

19th Oct. 1824. W. GILMAN. 

P.S. Nothing, perhaps illustrates 
more clearly the necessity of the ob- 
ject my humble efforts have been en- 
deavouring to accomplish, than the 
following quotations, which are deci- 
sive evidence as to the little that has 
been done, by way of experiment, re- 
lative to the most economical method 
of producing steam 4 t( As to boilers, 
there is a prodigious difference both 
in practice and opinion ; according 
to some, eight cubic feet of con- 
tents — to others, twenty, are neces- 
sary for each horse power. In the 
Meteor, Sovereign, and Engineer 
(which have small boilers), it re- 
quires about one ton of coals in 24 
hours for each nine-horse power. In 
other vessels it is double the quantity, 
or one ton for a four and a half horse 
power.” 

^Reference having been made by our 
Correspondent to the private knowledge 
we possess of the improvements he 
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ACHIEVEMENTS IN SCIENCE- 

has In progress, vte have no hesitation 
• In' saying, that we entertain but little 
. doubt they will realize the full measure 
of advantage which he has here pro- 
mised. — E d.] 


ACHIEVEMENTS OF SCIENCE. 

It is well known to philosophers, 

• that there was a time when the laws 
of the moon’s motions were so inex- 
plicable as to defy alhhuman attempts 

• to reduce them to any simple prin- 
ciples, capable of being aippliea for 
predicting her future situation for 
any given time with exactness ; and 

. the same could then be said of the 
- tides, the orbits of comets, and various 
other particular parts of astronomy 
and natural philosophy : but by the 
unwearied diligence and researches 
of a few profpund mathematicians, 
this uncertainty respecting them now 
_ no longer exists. There are, indeed, 
few things of this kind that cannot 
by Agrees be brought to some sys- 
stem. Empiric modes are first ap- 
plied of explaining and computing 
the several motions ? then hy inves- 
tigating, comparing, and gradually 
approximating to the observations, 
we come at length to causes which 
rest on established principles, and 
ultimately every apparent anomaly is 
accounted for by a reasonable Imd 
satisfactory theory. 


EXTINGUISHING FLAME. 

Sir, — It may serve to illustrate 
the observations of Captain Mariby, 
in your 59th Number, on the best 
means of Extinguishing Flame, if 
you will give a place in your pages 
to the following results, which I ab- 
stracted, some time ago, from one of 
Sir Humphry Davy’s papers in the 
Philosophical Transactions : — 

“ Different elastic fluids have different 
effects in extinguishing flame; nitrous 
oxide is the loweH, olefiant gas the highest 
' as to this power; and this does not de- 
‘ pend Upon capacity for hedt or density, 
but on an actual power Of abstracting 
.heat, which is mucn highest in the com- 
, bustifcle gases, aud which seems auala- 
. gous to conducting power in solids and 
fluids. Steam has -very low powers of 
.‘preventing explosion, and azote, has low 
powers compared to inflammable gases. 


-EXTINGUISHING FLAME, &C. 

The increased cooling power of the azote 
in condensed mixtures prevents the com- 
bustion from increasing very rapidly, and 
the diminished cooling power in rarefied 
atmospheres interferes with a rapid di- 
minution of the heat of combustion ; so 
that at all pressures which can occnr at 
the surface of th,c earth, the atmosphere 
still retains the same relations to com- 
bustion.** 

Ba th , O 2, 1824. 


DOUBTS versus DIFFICULTIES. 

Sir, — In the case of “ Doubts v. 
Difficulties,” it does not appear that 
the plaintiff has clearly established 
his point. To use the quaint expres- 
sion of Lawyer Scout, he ought to 
have established it “in law and in 
fad ” I feel pretty certain that your 
Correspondent “ A.” has neither 
wielded a screw-driver, nor shaken 
his twapaws over a Turkey stone, so 
long as I have done, otherwise he 
Would have been of a very different 
opinion. He says the abrasion must 
evidently be produced from a mecha- 
nical, and not by a chemical action. 
I would ask him. How does he know 
that? I never found it difficult to 
keep the Water upon the surface of 
-a Turkey stone ; and although water 
may have been frequently used to 
the axles of wheels, yet it, is only 
vulgar philosophy that instructs us 
to believe that it acts as an unguent. 
As to tike perpendicularity oi the long 
serfew^driver, this is too childish to 
need a refutation, as every mechanic 
who is in the habit of using a tool of 
that description must be aware of the 
erroneousness of “ A.’s” explanation. 
For the present, however, I pro- 
nounce that the extra power arises 
from the greater elasticity of the 
long screw-driver, and I would wish 
that your Correspondent would enter 
more keenly into the discussion, be- 
fore you think, good Mr. Editor, of 
dismissing the subject simpliciter. 
The case, to my view, remains in 
statu (ju o — let him send it to avizan- 
dum, and pray let us have another 
hearing. 

I am, Sir, 

Your obedient servant, 

Nichol Dixon. 
Red Lion-street, Clerkenwell. 
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PLATINUM. 

When Platinum is pure, it is of a 
silrerv white, inclining to iron grey ; 
it resists an intense heat without al- 
teration, but may be easily fused in 
the focus of a burning lens. It is 
tarnished with much difficulty, and 
hence the use which is made of it 
for the touch-holes of fowling pieces, 
&c. Its identity may be ascertained 
by the following test. Dissolve it in 
oxymuriatic acid, or a solution of 
chlorine or nitro-muriatic acid (the 
only substances by which it is soluble), 
then add a little muriate of tin to the 
solution, when the platinum will be 
precipitated of a reddish colour. 


GOOD SALT. 

A difference, in point of quality, 
greater than is generally imagined, 
exists between salt recently manu- 
factured, and salt which has under- 
gone depuration, and been well 
drained from the brine and bittern. 
Recent salt is not well adapted for 
preserving meat, or the uses of the 
table; it imparts to meats a bad 
taste, vitiates their colour, and pre- 
vents them acquiring that firmness 
which is essential to their preserva- 
tion. It is, moreover, subject to 
great waste during its conveyance to 
any distance, as it dissolves in a moist 
air, and runs into a liquid state. Salt 
which is of a good age may be distin- 
guished from recent salt, by a taste 
penetrating, yet free from bitterness $ 
by the solidity of its fabric, and by 
its not deliquescing when exposed to 
a moist atmosphere. 


TRUE AND FALSE VIOLETS. 

The violet colours imparted to silk 
are of two kinds, true and false. The 
true are produced from cochineal and 
savory ; the false from savory alone. 
In order to distinguish between them, 
drop a little of any acid on a piece of 
the cloth, or expose a piece of the 
cloth to the fumes of any acid ; if the 
violet becomes changed into red, it 
is a proof that the dye was of that 
description called false. 

Open Daylight. 


ANSWER TO INQUIRY.. 

NO. 60.— EXTRACTING FAT BY8TEAM. 

Sir, — In Number 55, Inquiry 66, 
of your Magazine, T. J. requests to 
be informed of a method to extract 
Fat by Steam, or in a way that it 
will not come in contact with the fire 
heat. I would recommend him to 
use a double furnace (of copper), and 
that the cavity between the two divi- 
sions should be kept filled with water, 
and made steam tight, with a self- 
supplying water-cock, and a safety- 
valve. With a furnace of this descrip- 
tion,any degree of heat may be applied 
to the smallest quantity of greaves 
or dregs, and the fat rendered would 
be found to be of a superior white- 
ness, which I believe also to be a de- 
sirable object. 

I am. Sir, &c. J. P**. 

Paternoster-row. 


Erratum — I nadvertently your Prin- 
ter has used (in last Number, page 69) 
the Sign of a fluent (/) instead of that 
' of a root («/) > to the formula for the 
“ Centre of Gyration,” which has made 
it totally wrong ; it should be 

/ . K *- r4 B.B.’ ’ * 

V 2 R* — 2 r** 


CORRESPONDENCE. 

Sir, (—Being particularly desirous of 
obtaining a sight of Mr. Ellington’s Patent 
Lock, a description of which is given in 
No. 57 of the Mechanics' Magazine, I 
was much pleased to see ? in the last 
Number, Mr. Ellington had informed yeu, 
in answer to the inquiry of G. M. B, that 
his lock was to be had at the Balloon 
Ironmongery Warehouse, Bishopsgate. I 
was much disappointed, on calling there, 
to be informed that they had nolock of 
that description, neither did they know 
any such person as Mr. Ellington. You 
will much oblige me by noticing this in 
your Magazine, as it may lead to an ex- 
planation, and I may yet get a sight of 
this lock. 

I am. Sir, 

A Cabinet-Maker. 

Oct. 25th, 1824. 

*** We have to request indulgence 
from our other Correspondents rill next 
week. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNKH9T mad 
LACEY, 66, Paternoster-row, London. 
Printed by B. Bsnslbt, Bott -court, Fleet-street 
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PROCESS OF COINING AT THE ROYAL MINT. 

{Continued from our last Number.) 



Fig. 2 of the Engraving prefixed to our 
last Number represents that part of the 
pouring machine in which the pot is 
placed : m is an axis, which is mounted 
in the frame of fig. 1 by the pivots at its 
ends. To this axis is fixed a cradle, 
which receives the pot. The cradle is 
joined together so as to open and shut, 
and the screw m draws the parts toge- 
ther until they will fit. The pot L is an 
arched rack, forming a continuation of 
die principal bars of the cradle. When 
the cradle is in its place, as in fig. 1, the 
rack L is engaged by a pinion K, and can 
thereby be elevated so as to pour out' 
the metal at a lip or spout, tfhieh is 
made at the edge of the pot for the 
'purpose. The axis of the pinion K is 
turned by means of the winch D, with a 
train of wheels. DE, FG, and XL The 
man who turns this winch stands before 
the pot, so as to see what he is doing. 
The frame of the pouring machine is suf- 
vowuij 


ficieutly evident from the figure. It is so 
made as to leave an open space beneath 
for the carriage containing the ingot 
moulds. 

Fig. 4 is a semirate view of a pair of 
ingot moulds. The two parts, R and S, 
put together, and form a complete mould, 
as shown in fig. 5. The upper edge of 
the mouth is a little enlarged, to facilitate 
the pouring of the metm. The moulds 
are made of cast iron. The part R 
has the bottom and one side formed on 
it, and the other half, S, has one side 
formed on it. Before the moulds are 
used, they are heated, in ..andrign closet, 
which has flues surrounding it j and they 
are then rubbed ou the inside with lin- 
seed oil. 

P Q, fig. 1 , is the carriage into which 
a row . of these moulds is placed, as 
shown at 4, and they are screwed up 
close by two screws, pp , so as to hold 
them tight ; the moulds rest upon a plate 

H 
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which is suspended by screws q 9 at each 
cud, and cau by that means be raised or 
lowered to suit different height* of 
.moulds. The carriage is supported on 
four wheels, QQ, which run upon a rail- 
way. P P is a rack fixed to tne bottom 
plate of the carriage ; in this rack a cog- 
wheel, N, acts ; tne cog-wheel is turned 
by a pinion, which has a handle, O, fixed 
ujion it; by turning the handle the car- 
nage is moved along the rail -way; and 
any one of the moulds, 4, can be 
brought under the spout of the pot, 2; 
then^ by turning the handle D, the pot 
can be inclined so as to pour the metal 
into the mould until it is full. 

In the silver melting-house there are 
eight melting furnaces, two cranes, and 
two pouring machines. Each crane 
stands in the centre of four furnaces, 
freely commanding the centre of each, 
and conveys the pots to the pouring ma- 
chine. The eight furnaces are worked 
three times daily, and eachpot contains, 
upon an average, 420lbs. Troy, making 
the total melting 10,0801bs. There are 
four men to each four furnaces; each 
party pour their own pots, and the whole 
meltings are finished, from the time of 
first charging in the morning, in little 
more than ten hours. 

The whole of the silver meltings are 
conducted under the superintendence of 
the surveyor of the meltings; and he 
allows no’ silver to be delivered to the 
company of moneyers by the melter, un- 
less he has a written order from the 
King’s Assayer Master, authorising such 
deliver}'. 

The meltings are performed by con- 
tract with the Master of the Mint and 
his first clerk, as melter. He is re- 
sponsible to the Master for all the bul- 
lion he receives, and delivers weight for 
weight, which renders his situation one 
of considerable risk and great responsi- 
bility. He also finds security for tne due 
performance of the duties of his office. 

The bars of silver, of the approved stand- 
ard, are delivered over to the moneyers, 
who perform the various processes of the 
coinage under contract with the Master 
of the Mint, always delivering weight for 
weight. They also give security for the 
due performance of the duties of their 
office. 

Referring to the account of the ope- 
ration of Rolling, given at p. 233, voL i, 
we now proceed to describe the ma- 
chine by which the plates of metal from 
the rolling mill are cut into slips of a 
convenient width for cutting out the cir- 
cular pieces or blanks which are to form 
the com. This width is generally that 
, two crowns, two half-crowns, and 
shillings. 

The first and second of the figures 
given with this Number are representa- 
tions of this machine. LL is a strong iron 
trame, which is screwed down to fee 


ground sills of the mill, so that the cog- 
wheel D will be immediately over the 
shaft which turns the rolling-mill, and 
can be turned by u cog-wheel upon that 
shaft. The cog-wheel D is fixed upon 
au horizontal axis BB, which is sup- 
ported in the frame LL. A A is a simi- 
lar axis placed at the top of the frame; 
and turned round by a cog-wheel C, 
which engages with the wheel D. On 
the extreme end of each axis, A and B, 
a wheel or circular cutter, E and F, is 
fixed. The edges of these cutters lie in 
close contact laterally, and overlap each 
other a little. The edges of the cutters 
are made of steel hardened, and they are 
turned very truly circular, and the edges 
which overlap are made very true and 
square. Whilst they are turning round, 
if the edge of any piece of metal be- pre- 
sented to them, it will be cut or divided 
just in the same manner as a pair of 
shears. H Is a narrow shelf, upon which 
the plate is supported when it is pushed 
forwards to be cut, aud G is a guide 
fixed upon the shelf; the edge of the 
plate or metal is applied against this 
guide, whilst it is moved forward ,to the 
cutters. The guide is moveable, and the 
distance which it stands back from the 
cutting edges, or line of contact of the 
two cutters E F, determines the breadth 
of the slip , of metal which will be cut 
off. 

To give these slips of metal the exact 
thickness which is requisite before they 
are cut up into blocks, they are subjected 
to a more delicate rolling; or they are 
drawn between dies by a machine, in-, 
vented by Mr. Barton, the present Comp- 
troller of the Mint. 

The third figure given in our present 
Number represents the finishing rollers, 
viewed at the end of the frame ; in order 
to show the manner of adjusting them ; 
for it is only in those parts that tliev 
differ from the great rollers : a is one 
.of the pivots or centres of the upper 
roller; it is accurately fitted in a col- 
lar of brasses, which collar is held 
down in a cell at the top of the stand- 
ard by a cap rf, with two bolts auid 
nuts. These are not intended for the 
adjustment of the rollers, as in the for * 
mer iustance; but the lower roller is 
moved for this purpose. The pivot h, of 
the lower roller is received in a brass 
bearing, which ; is moveable in the open- 
ing in the standard,- frame The brass 
rests upon a wedge c, which is fitted *n 
a cross mortice through the standard. 
By forciug the brass farther in the wedge 
of the lower roller, it will be moved 
nearer to the upper roller. The standard 
at the other end of the rollers is made in 
the same manner, and the wedges , of 
both must be moved at the sam^; time. 
To give them mq?ion, a screw, /, is fitted 
into each wedge, and upon these screws 
are wqrm wheels, g K wi}iph ai$ both 
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mbved by Worms cut upon an horizontal 
axis, that extends across from one end 
of the frame to the other, and has a han- 
dle at the end to tarn it round by, and 
move the screws and wedges both in 
s equal quantity ; / is the table on which 
the metal is laid to present it to the 
rollers. 


GEOMETRICAL EXERCISE. 

The introduction of Geometrical 
Exercises into your excellent J ournal 
will have a greater tendency to excite 
a thirst among my brother trades- 
men for philosophical instruction, 
than any other scheme you could 
possibly devise, and particularly so 
if they are treated in a form suited 
to the capacity of those for whom 


they are intended. Although the ge- 
nerality of mechanics are displeased 
with the sight of a geometrical theo- 
rem (from experience I know this to 
be true), yet, if moderately persisted 
in, the plan will ultimately prove 
successful, for truth is mighty, and 
must prevail $ and however rude and 
savage men may be, yet they are al- 
ways open to reason and common 
sense, if left to think fof themselves. 
Certainly no study can be better cal- 
culated than geometry for awaken- 
ing the dormant qualities of the mind, 
and forcing them into action. I send 
you herewith another Exercise, which 
you may, perhaps, think worthy of 
a place in the “Mechanics* Ma- 
gazine.” 



Let ABC be any angle; bisect it 
by the straight line B D, and from 
the vertex B let fall tbe perpendi- 
cular BE. It is required to prove, 
that 2DBE=ACB 1 BAC— that 
is, twice the magnitude of the angle 
DBE is equal to the difference of 
the angles A C B, B A C. 

Another grand object which will 
be attained by exercises of this nature 
is, that it will enable tbe mechanic 
to read philosophical books with 

g reater ease and pleasure, by giving 
im a distinct notion of algebraic 
equations; and if you insert them, 
they will be read — if read, they will 
be understood — and if understood, 
I presume you have arrived at the 
tummum bonum of your good wishes 
towards mechanics. 

I am. Sir, 

Your obedient servant, 

James Yule. 

©$, Red Lion-street, Clerks® well. 

Sept. £5, 1824. 


RUTHVEN’S ECCENTRIC WHEEL. 


A new application of tbe principle 
of the Inclined Plane has been in- 
vented by a Mr. Rutliven, of Edin- 
burgh, wnich promises, at first sight* 
to be of very extensive utility in the 
arts. 


Let the reader conceive an iron pinion, 
driven by a winch, and revolving verti- 
cally, and a wheel of the same metal, in 
the same position, with its rim resting 
on the pinion, and revolving by means 
of the contact or friction of the surfaces. 
In this position they exactly resemble the 
wheel and ninion of a commoncrane, ex- 
cept that they have no teeth. Suppose 
the wheel to nave its axis placed, not in 
the true centre, but a little on one side 
of it, so that the radii (or spokes) of the 
one side are an inch shorter than those 
of the other : it is plain, that if we begin 
where the snortest radii are in contact 


with the pinion, and make the wheel re- 
volve hall way round, the longest radii 
will then take the place of the shortest, 
and the axis of the wheel will be pushed 
or protruded one inch farther than it was 
from the axis of the pinion. It is this 
protrusion by the motion of an eccentric 
H& 
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wheel that constitutes the mechanical 
power of Mr. Ruthven’s machine. The 
axis of the pinion turns in a fixed box or 
gudgeon, while the axis of the wheel is 
allowed to move up and down, within a 
longitudinal aperture ; and by means of 
iron rods or pillars resting on the latter 
axis, the pressure is transferred to a 
platform in the upper part of the frame, 
and may be there applied to any purpose. 

Mr. Kuthven varies the form ot the 
wheel according to the object he has in 
view. In some cases it is elliptical, in 
some spiral, in others it has a heart 
shape, and in others he employs, not an 
entire wheel, but a sector embracing 50 
or 60 degrees ; and though the motion 
of the pinion is communicated to the 
wheel by the contact of their surfaces 
merely, yet where the eccentricity is 
great, lie adds teeth for security. 

The mechanician will easily discover, 
that the power in this machine is essen- 
tially that of the inclined plane. If, from 
the axis of the eccentric wheel, we de- 
scribe acircle touching the circumference 
on the inside at the shortest radius, it is 
evident that the crescent which lies be- 
tween this circle and the exterior circum- 
ference may be considered as a wedge, 
which, in the course oflhe revolution, is 
intruded between the two moving bodies, 
and forces the one to recede from the 
other. Now the superiority of this mo- 
dification of the inclined plane over those 
in common use, seem to he chiefly these : 
—1 . The principal portion of the friction 
is that ot rolling , which, in the case of 
metal on metal, is probably not the 
twentieth part of the friction of tliding . 
The portion of the friction consisting of 
tliding is that of an axle within its 
gudgeon, which of all kinds of sliding 
friction is the smallest. 2. As compared 
with the screw (and we may add. the 
hydraulic press), it has this grand ad- 
vantage, that the power admits of every 
degree of graduation, while that of the 
former is perfectly uniform. Suppose, 
for Instance, we work with a screw to 
compress cotton into small hard pack- 
ages for exportation ; then, since the 
resistance increases in a very high ratio 
as the compression proceeds, we may 
begin with one man, but we shall olti- 
mately need to employ ten, because the 
power of the screw is no greater .n'the 
last stage than in the first ; but, with 
Mr. Ruthven's machine, we accomplish 
that by the graduation of the power, 
which in the other case can only be ef- 
fected by an increased application of hu- 
man strength. By varying the curvature 
of the wheel* we can multiply the power 
so that the same application of human 
force, whiii. produces a pressure of two 
tons in the first stage, shall produce one 
of . a hundred tons in the Inst. 3. This 
. accumulation of power, which is of in- 
estimable importance in many cases, is 


sometimes effected by a combination of * 
levers. But over such combinations, Mr. 
Ruthven’s eccentric wheel has these ad- 
vantages : first, that the mechanism em- 
ployed is decidedly simpler, and the frie- - 
tion undoubtedly much less ; secondly, 
that the elasticity, which often defeats 
the efficacy of combined levers, is com- ; 
pletely obviated; thirdly, that we can 
vary the degree and measure of grada- 
tion in any way, with much greater fa- 
cility ; fourthly, the machine can be so 
formed that its motion shall be constant 
and progressive, without stops or back- 
ward movements, as is the case of levers. 
Indeed, the inventor thinks, that scarcely 
any task can be proposed to him which 
he* is not able to perform. He is pre- 
paring an engine at this moment for 
punching, by mere pressure, holes of an 
inch square through bars of cold iron, 
five- eighths Of an inch in thickness, by 
the strength of a single man. 

With regard to the power of this ma- 
chine, it is estimated thus : — 

Supposing a man, who pulls with a 
force of 30 pounds, to turn a winch of 
15 inches raaius, on the axis of which is 
a pinion of two inches in diameter, ope- 
rating on a spiral wheel six feet round, 
and of half an inch of eccentricity (which 
gives an inch of protrusion) ; then the 
effect will be as follows : — 30 x 15 x 72= 
32,400 : that is, supposing the eccentri- 
city to be perfectly uniform, a constant 
pressure would be produced equal to 15 
tons, or a body 15 tons in weight would 
be lifted one inch : but by making the 
eccentricity vary at different portions of 
the circumference, the pressure may he 
made ten times as great as here supposed 
at a particular point. It is scarcely ne- 
cessary to add, that in this case it ope- 
rates only through a tenth part of the 
space. 


PROJECTILE AND GRAVITATING 
FORCES. 

Sir, — Perhaps the best way of 
settling the question at issue between 
Majertingun and myself, will be to 
give the mathematical investigation 
of the following proposition, though 
I do not think myself bound by what 
he has advanced to do so, as his reply 
is any thing but the application of 
mathematical calculation to the phe- 
nomena of Nature ; and 1 beg leave 
to observe, that though your Corres- 
pondent alludes to the analytical in- 
vestigation by means of the fluxional 
calculus, it is my decided opinion, 
that when a problem ean be resolved 
without such aid it is much better, 
as it is unnecessary to. explain that 
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by principles difficult to be under- 
stood which admits of a solution by 
more obvious methods ; and I think, 
if we can demonstrate the truth of 
the following proposition, Majertin- 
gun will be sufficiently answered. 

Proposition . 

When two or more bodies revolve at 
equal distances from the centre of their 


orbits, but with unequal velocities, the 
central forces (that is, the gravitating 
forces) necessary to retain them in 
their orbits will be to each other as the 
squaret of their velocities , that i s, if 
one body revolve twice as fast as the 
other, it will require four times the re- 
taining force the other does, if , with 
three times the velocity it will require 
nine times the retaining force to make 
them describe equal orbits. 


B A. 



Denronstration . 

Let A D F represent a circle whose 
centre is C, and let A B be a tangent 
to the point A ; now, let there be a body 
impelled by any force from A in the 
direction A B ; let there be a force 
acting from the centre C on the body 
at A, which will tend to draw the body 
from A to C; and suppose these combined 
forces are such as to cause the body at 
A to revolve in the circumference of 
the circle A D F. 

We will now estimate the force ex- 
erted to produce the deviation from a 
right line to a circular one. Let us 
conceive the point D very near A, and 
through D draw F D ; then we may, 
as the points D and A are nigher to 
each other than any finite magnitude, 
consider the arc A D and the ehord AD 
to coincide for an inconceivable small 
distance, and we may use the chord 
AD or the arc A D in our calculation 
as the same line ; then A B will repre- 
sent the projectile force, and A E the 
gravitating force, and the body will 
describe the arc AD by their united 
efforts ; and as A E is the gravitating* 
force or space the body has moved by 
virtue of the central force, it will be 
always proportional to the force itself. 


The value of that line or A E is now to- 
be ascertained. Join the points D and. 
F ; then (by 31st of Euclid III.) the' 
triangle ADF is right-angled at D, 
and, consequently (by the 8th and 6th 
of Euclid VI.), AE: AD :: AD: AF; 
A D® 

hence AE = : and as the an» 

AF 

A D and the chord A D are supposed 
equal to each other, we have AE» 

arc AD 2 .... ... 

— — , which is a correct expression, 

denoting the force of gravity necessary 
to retain a revolving body in a circle.’ 
Now, as the space a body would move* 
in by the force of gravity is as the 
square of the time that action conti- 
nues, let there be any other point, as 
G, in the circumference given, if we 
make A P = t, A G = T, and S the 
space the body would move in the time 
A D® 

t , we shall have f® : — ^ : : T* : S; then, 

as the motion of a body in a circle is 
uniform, we shall have # : T :: AD : 
A G ; square this proportion, and* we 
have t* : T® :: A D® : A G®, or, altering 
the position of the first proportion, we- 

have t » : T* : S. Now,, com- 
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paring these two together, we 
AD* : AG* :: : S, which, turned 

AD* 


into an an equation, will be S 


A D* x A G* 
vAF~ 


, that is, Ss 


AG* * 

xr ;that 


is, the space along which a body re- 
volves in a circle is always equal to the 
square of the gravitating force divided 
by the diamet,er of the circle in which 
the body revolves. Hence it follows,' 
that the central forces necessary to 
retain the circumfereuce of a circle 
must be such as, if we suppose the pro- 
jectile motion to cease, would cause 
the body to move towards the centre 
of the circle over a space or distance 
equal to the square of the arc of the 
circle described, divided by the diame- 
ter of the circle, and, consequently, in 
every case, will be proportional to the 
square of the arc the body would de- 
scribe in a given time, divided by the 
diameter of the circle ; and hence the 
enegcrgy of the central force is propor- 
tional to the square of the arc the 
body described in a given time, divided 
by the diameter of the circle. Now, if 
the velocity in the point A will carry 
the body to D in v times, it will carry 
it from A to G in 2 v times; but, sup- 
posing the velocity at the point A to 
be doubled, it will reach the point G in 
the same time as it would in the former 
cate reach D. Now, as p : 2 v :r 
are A D* are AG* A . 

that is, v x 


AF 

arc AD* 


AF 

2vx 


arc A G* 


AF AF 

A D*=2 v x arc AG®, or v : 2 v : : A D* 
: : AG 8 ; then, supposing the arc A D 
be assumed as uuity, or 1, and the arc 
A G as twice its value, or 2, then we 
shall have this proportion, as v : 2v :: 
AD* .1: AG* = 4. Q.E.D. 

The same kind of demonstration 
would have shown, that when the 
body revolves in any orbit, as the 
ellipse, parabola, &c., the same law 
holds good ; but the calculation 
wpuld nave embraced some proper- 
ties of the conic sections, wnich 
would have lengthened the calcu- 
lation unnecessarily, and perhaps 
perplexed the general reader. I 
thought the investigation, as regards 
circular orbs, would be quite suffi- 
cient, and also because Majertingun 
seems to found his objections respect- 
ing them in particular; and shall 
here only add, that had we given the 
solution respecting other orbits, we 


should have had to consider the pro- 
perty of revolving bodies from that 
of their describing equal areas in 
equal times, instead of that of de- 
scribing equal parts of the circum-* 
ference in equal times. r 

Having now, I think, satisfactorily 
proved the proposition, I have only 
to thank Majertmgun for his valuable 
reference respecting what Benjamin - 
Martin says on the subject ; ana also 
that when he comes to the conclu- 
sion, that the fluxion of the projec- 
tile force infinitely exceeds the fluxion 
of the central force, he does not 
mean to assert that the central force 
is, in fact, nothing, or of no effect ; 
for, if he did, it would be the same 
thing as asserting, that the projectile 
force is of itself sufficient to cause a 
body to revolve in a circular orbit, 
which is not even maintained by the 
Major himself. 

I shall conclude this paper with 
what I conceive to be the meaning 

of the fluxional expression, =* i 
d 

referred to in Martin’s Mathematical 
Institutions, page 73, vol. n., which - 
is simply, that the versed sine of an 
infinitely small arc is, in comparison 
of the radius, as a mathematical 

J joint is in comparison to any finite 
ine, or as a fiuxion is in comparison 
to a flowing quantity ; for, as a point, 
which is of itself of no finite mag- 
nitude, may be conceived by its 
motion to generate a line, so may 
the combined efforts of the projec- 
tile and gravitating forces cause a 
body to revolve in the circumference 
of a circle, though the proportion 
they bear to each other may be less 
than any finite magnitude. 

As to the calculations Majertir.gun 
wishes me to make, as they cannot, 
tend to elucidate the subject, or an- 
swer anv useful practical purpose, it, 
would be only filling your useful 
pages, to the e ►iclusion of what I have 
always thought and still believe to be 
of more benefit to mankind — the im- 
provement of the mechanical arts; 
for it has always been my maxim to 
employ theory only where practice 
is likely to be benefited by its ap- . 
plication. 

I remain, Sir, &c. 

. Oct. 25, 182*,. G.A.S. 
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MECHANICAL SOLUTION OF A MATHEMATICAL PROBLEM 



Sir,— Presuming that a mechani- 
cal explanation of Euclid’s far-famed 
and generally considered difficult pro- 
position would be acceptable for your 
pages, I have, after some consider- 
able trouble, formed two diagrams, 
which are so clear a proof that the 
two □, formed upon the base and 
perpendicular of a right-angled tri- 
angle, are, together, equal to a o 
formed upon the hypothenuse, that 
I conceive this fact will be as evident 
to voung mathematicians as it al- 
ready is to the learned. The different 
shades of colour in the diagram show 
the parts which correspond with each 
other ; and the whole may be proved 
correct by drawing the figure, and 
afterwards cutting it into the several 
pieces marked, and applying them to 
each other. 

I am. Sir, &c. 

Mechanicus. 


EXPANSION OP WATER IN FREEZING. 

Sir,— -Your Correspondent, who 
calls himself “ Gelidus, ” in your 
62d Number, appears not to under- 
stand exactly the particular part of 
the law of the expansion and con- 
traction of water, to which, in the 
article copied from The Chemist , the 
term “ miracle” is applied. This is 
not the circumstance of ice occupy- 
ing more space than water , for many 



other substances as well as water 
expand on crystallizing or changing 
from a liquid to a solid; but long 
before water begins to crystallize, it 
expands in cooling. Iron, mercury, 
ana the other substances with which 
water may be surrounded, continue, 
after sinking to the fortieth degree, 
to contract as the cold increases, 
while it alone begins at eight ther- 
mometrical degrees, before it crystal- 
lizes, gradually to expand as it cools. 
It is obviously this fact, not the 
change of bulk in the act of freezing, 
to which the Editor of The Chemist 

K " is the term miracle ; and when 
beneficial consequences on the 
economy of nature are contemplated, 
though I cannot at present stop to 
enumerate them, it well deserves, 
not the name of a miracle, perhaps, 
for it is a constant result, but to excite 
our admiration and wonder. If your 
Correspondent, Sir, had read the 
“Mechanics’ Magazine” with as 
much attention as 1 have, he would 
have recollected that Mr, Leslie’s 
experiments on producing artificial 
cold are recorded in its pages. In 
these experiments the w;ater freezes 
in the most complete vacuum we 
can create, and the more complete 
the vacuum the more speedy the 
congelation. I, therefore, beg leave 
to doubt that water absorbs air in 
freezing, and must still think that 
even the alteration of bulk which 
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takes place when some bodies change 
from liquids to solids, is not explained 
by your Correspondent’s gratuitous 
assertion of “ the admixture of air” 
But although the general phenomena 
of crystallization were more happily 
explained than at present, the gra- 
dual expansion or water by cold, 
after it is cooled down to the fortieth 
degree, would still remain an excep- 
tion to the general fact of all bodies 
contracting as they cool, to which 
even water itself, when above the 
fortieth degree, conforms. 

I am. Sir, 

Your most obedient servant, 

T. H. 


METROPOLITAN WATER-WORK 
COMPANY. 

Sir, — Observing a project on foot 
for establishing a Company, to be 
designated the “ MetropolitanWater- 
work Company,” having for its ob- 
ject the supply of the metropolis with 
pure and wholesome water, to be ob- 
tained from the springs below the 
blue clay, about 35 fathoms depth, 
I may be entitled to make a few ob- 
servations in favour of the project, 
though entirely unconnected with, 
and unknown to the projectors, on 
account of my having made a propo- 
sition to the Directors of the Imperial 
Gas Light Company, when their 
works were erecting, to the same ef- 
fect, some two years since. 

Being fully convinced, from the 
peculiar circumstance of water rising 
to the surface, or nearly so, in borings 
of from two to three hundred feet m 
depth, arising from its "being con- 
fined below its natural level by an 
impervious clay, that we coula, by 
being enabled to sink shafts to so 
great a depth, draw sufficiently be- 
low such level to ensure almost any 
supply ; I took a favourable oppor- 
tunity of suggesting to the Directors 
of the above Company a plan to that 
effect, and likewise for the employ- 
ment of any extra power that might 
be required, beyond what would have 
been necessary for such purpose, 


machinery at any distance — I say 
a favourable opportunity, because the 
necessary power might nave been ob- 
tained from their works at little ex- 
pense; and when they were erect- 
ing, it would have been an easy 
matter to have formed them for the 
double, or, I might say, the triple 
purpose. 

From the great extent of these 
works, a number of large engines 
might be kept at work by placing 
boilers over the retort furnaces, if 
properly constructed for that pur- 

§ ose, whereby steam could be pro- 
uced at little or perhaps no addi- 
tional cost of fuel ; hence the profit 
arising would be acquired at merely 
the expense of a few engine men* 
turncocks, wear, tear, &c. after the 
works were once completed, which 
would have enabled the Company to 
supply pure water at a rate much 
under any other, and render the con- 
cern one of the noblest of the kind 
ever undertaken. 

I was not aware, when I made the 
proposition to the Company, that the 
late Mr. Walker had entertained the 
same opinion as regards the supply 
of water, which, m the advertise- 
ment, he is stated to have done, and 
that he had reported thereon nearly 
six years ago ; nor of. the late Mr. 
Bramah’s proposition to force water 
through pipes in the streets, from 
whence any person requiring small 
power might obtain it, until I saw it 
briefly noticed in a Magazine of this 
month. 

I am. Sir, yours, &c. 

William Gilman. 


N. B. In finishing the shafts, some 
little skill, ingenuity, and caution, 
will be requisite ; for it must not be 
forgotten, that if we sink 200 feet 
below the natural level of the spring, 
that the pressure of the water up- 
wards will be equal to lOOlbs. per 
square inch over the whole area ; so 
that the utmost care, to prevent ac- 
cidents in their completion, and skill, 
with peculiar apparatus, to extract 


which was to be effected by forcing^' the whole body of clay left above the 
water through pipes, and thereby i porous strata, after it is become un- 
conveying the power of the engines safe Jor the workmen to remain be- 
»o as to act on, and give motion to, low, will be necessary. 
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MECHANICAL GEOMETRY. 


Sir, — Having received much va- Correspondents, G. A. S. and Ma&sa' 
luable information through the me- Jones, I send you the' following dia- 
dium of your useful miscellany, I grams, showing tlie application of 
think it my duty to contribute my Geometry to mechanical purposes, 
mite for the increase of knowledge, and its utility to the draftsman, 
and hope every one under the same 1st. Howto draw the teeth of be vil- 
obligation will pursue the same wheels in perspective f 
course. In addition to your generous 



Having determined the scale and 
number of teeth, draw the circle, 
ABCD (Fig. 1), whose diameter 
must be the same as the wheel ; 
divide the arc. A, on the periphery, 
into half as many divisions as there 
are teeth in the wheel ; divide the 
arc C into tlie same ; then draw the 
chords, 1, 2, 3, &c., and their inter- 
section with the diameter will show 


the point of the iteth ; diagonals 
drawn from the intersections to A, 
which is the apex of a cone of whicli 
the wheel is tne base, will give you 
the bevil of the teeth ; draw the lines 
B D to C, and these will shape the 
back of die teeth. 

2d. How to draw a line upon the 
surface of a cylinder, which shall be 
exactly parallel to the axis. 



Suppose EFGH to be the con- 
tour of a cylinder ; apply any point 
to the cylinder ,whilst revolving at or 
near the middle, so as to describe a 
ring upon the surface, as at I $ then 
set your compasses at any convenient 
distance, say at K, and make the arc 


J ; then set the joint of your compass 
at J, and make the arc K $ a line 
drawn through the intersection will 
be parallel to the axis. 

I am. Sir, 

Your obedient servant, R. 

Manchester^ Sept. 7th, 1824. 
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INTEREST AND DISCOUNT. 

Sir, — As there cannot be a doubt, 
in the mind of any impartial man, of 
the Mechanics* Magazine being one 
of the most powerful assistants that 
the Arts and Sciences have, perhaps, 
ever been benefitted by, and as I 
have gathered from its pages many 
valuable suggestions, wnicn 1 have 
adopted with success in my manufac- 
tory, I feel that it is incumbent on 
every one to forward its object to the 
utmost ; as such, I trust you will, for 
the general benefit of all classes of 
tradesmen, afford this communica- 
tion a place in your columns. 

Amongst the various systems of 
doing business in this country, that 
of allowing large discounts upon 
goods has long been prevalent ; and 
though affording a facility of adapt- 
ing the prices to the fluctuations of 
the raw material, yet it is fraught 
with much perplexing calculation, 
and is frequently the source of ruin 
to many wno are not adepts. If you 
have ever had an opportunity of in- 
vestigating the “ Tables of Discount 
and Profit,” by John Evans, I think 
you will coincide with me in the im- 
portance of every one being possessed 
of them. I have used them constantly 
for nearly seven years, and consider it 
a most valuable work. The preface to 
these tables fully explains the decep- 
tions of the system, in a style that 
renders it clear to the meanest ca- 
pacity. 

As it is to shopkeepers and the 
humbler classes of manufacturers, 
that I address this, scarcely one of 
whom but reads your Magazine, I 
would point out a few of the mis- 
takes more particularly belonging to 
them. 

For instance, a shopkeeper buys 
an article for 1/., ana sells it for 
1/. Is., falsely supposing that he 
gains five per cent. ; whereas he 
ought to get one shilling in 20s. or 
five pounds in, and not on, 100/. 
Although many may consider this a 
trifling difference, yet where the 
profit is larger (say 20 per cent.), 
there is just five per cent, between 
the right and wrong mode of calcu- 
lating it. 

Again, discount is frequently an 
instrument of oppression in the hands 


of many of our merchants, factors, 
&c. The industrious mechanic, who 
expects, on Saturday night, to re- 
ceive the fruits of his weekly labour, 
is told that €€ cash is scarce,” and he 
cannot be paid unless he consents to 
allow five per cent. The poor man 
thinks this is but one shilling in the 
pound ; but former extortions having 
amounted to perhaps 20 per cent., to 
which this last is addea, he is not 
aware that he is sacrificing one shil- 
ling out of sixteen. 

Some will add four shillings only 
to one pound, with a view of taking 
off 20 per cent, discount ; but by 
deducting 20' per cent, off 24s. in- 
stead of a pound, they receive only 
19s. 2\d. 

I fear I have trespassed too much 
already, or I could adduce mistakes 
out oi number which daily occur; 
but as it behoves me to be brief, I 
shall content myself with advising 
my fellow-tradesmen to avail them- 
selves of this work as a guide and a 
preventive of error. 

I am. Sir, &c. 

A Constant Reader. 

Birmingham, Oct. 7, 1824. 


We have since been favoured by 
our Correspondent with a sight of 
the work itself ; and, after an atten- 
tive examination, fully concur in the 
praise which he has bestowed upon 
it. We quote from the preface the 
following additional illustration of 
the common errors arising from 
the confounding of interest with 
discount. 

“ Interest and discount have been 
confounded together, and by many 
considered as one and the same ope- 
ration. No such analogy wiH, how- 
ever, be found between them : inte- 
rest consists in the addition of so 
much per cent, to the principal ; dis- 
count is a reduction oi the principal. 
It is evidently a mistake to suppose 
that, by adding the interest to a given 
sum, at a certain percentage, we 
enable it to sustain the reaction of 
the same rate per cent, discount, be- 
cause the discount is not only taken 
off the principal, but likewise off the 
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sum added to it. For- instance, fire 
per cent, added to 100/. increases it 
to 105 /. ; but take five per cent, from 
105/. there remains only 99/. 1 5s. — 


occasioning a toss of five shillings, or 
one quarter per cent. 

“ The proper mode of adding a 
profit ora discount is as follows 


Principal - - 

Add five per cent, on .£100 0 0 . 

Ditto on 5 0 0 - 

Ditto on 0 0 5 - 

Ditto on 0 0 3 - 


- £100 0 0 

is 5 0 0 

is 0 5 0 

is 0 0 3 

is 0 0 Oj 


Which sum will allow of five per 
cent, being taken off, and still leave 
the original principal, 100/., unim- 
paired. 

“ Althoygh the difference in the 
above example ip trivial, yet it be- 
comes more serious in proportion to 
the increase of the percentage. To 
cover a discount of 20 per cent., 25 
per cent, interest must be added; 
and to sustain 50 per cejit. discount, 
the principal must actually be dou- 
bled/* 

Ellington’s lock. 

Sir,— I should have written to 
you beTore, in order to expose the 
fallacy of Mr. Ellington’s statement * 
respecting what he terms his new-in- 
vented Lock, but was in hopes some 
one else would have relieved me from 
the unpleasant task ; but as no one 
has hitherto taken up the subject, 
and I perceive that the lock has been 
inquired after by several of your 
Correspondents, I shall beg leave, 
with your permission, to assure them , 
that if Mr. Ellington’s drawings are 
correct, it is a most insecure lock — 
indeed, I do not know of any, except 
the very commonest kinds that are 
made, that may be so easily opened. 
For instance, what is to prevent any 
person from taking a common key, 
near the size, and (after filing off the 
bitt of a broken key, or a piece of 
hollow tube will do as well) notching 
it down at right angles (see his draw- 
ing), by which a child may open it 
with perfect ease. Besides, neither 
this principle,nor that of the revolving 
tumbler, are new : to my knowledge 
they have been applied to locks for 
more than twenty years. Common 

{ padlocks and other kinds have beex 
oiig made on tne same principle. 
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The lock may answer as a cheap one 
for common 'purposes, but it would 
be highly unwise to trust valuable 
property to so very insecure a pro- 
tection. 

I am. Sir, 

Your humble servant and reader, . 

T. J* 

P.S. As a good and cheap lock, I 
would recommend your Correspond- 
ents to get Barron’s patent : it may 
be procured at most of the iron- 
mongers, and has stood the test of 
many years experience. Should the 
size or the bitt be an objection, there 
is an improved sort made, with a 
brass barrel on the cap-plate and 
very small bitt, which may be worn 
at the watch chain. 


PLAN OF IRON COLONNADING. 

Sir, — Mr. Wedderburgh must not 
arrogate to himself the merit of 
being the first to propose a plan of 
Iron Colonnading, as the idea is de- 
rived, pretty evidently, from the Cir- 
cus at the west end, or from the 
Piazzas in various parts, of the town 
Indeed no part of it is original, for, 
if he claims the cast iron part of the 
subject, I would beg leave to refer 
him to the Circus pillars, which are 
of cast iron. Nay, his whole plan 
has been long executed in the colon- 
nade round the Finsbury Market, 
which. Heaven knows, is no improve- 
ment to the place. I will shortly 
endeavour to prove that the plan 
would not be productive of such 
benefits as he vainly imagines. 

I am. Sir, 

Your obedient servant, 

Anti-Colonnade. 

Oct. 16, 1824. 
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ON THE CONSTRUCTION OF STEAM 
VESSELS. 

Sir, — As a ship-builder, my at- 
tention is, of course, attracted by any 
thing relating to naval affairs, parti- 
cularly to the propelling of vessels, 
whether by wind or otherwise ; and 
I am sorry to observe so much waste 
of power, whenever steam is applied 
as the propelling force. I am led to 
make these remarks from observing, 
in all the steam vessels I have seen, 
that the paddle-wheels, instead of 
getting firm hold of the water, and 
thereby communicating their entire 
force, or nearly so, to the vessel, are 
constructed so narrow, and the floats 
so close together, as to drive the 
water aft to such a degree, that it 
runs under the quarter at the rate of 
eleven or twelve knots, whilst the 
real progress of the vessel is but six 
or seven knots, showing a loss of 
nearly 50 per cent. This might, in 
a great degree, be avoided, by making 
the paddle-wheels of greater breadth, 
and placing the floats five or six feet 
apart, instead of three feet, or there- 
abouts, as is the practice now. - The 
paddle-wheels of a steam vessel ought 
to be considered as a pinion working 
in a rack, and the strength of the 
rack is but in proportion to the cubic 
contents of the water between the 
floats ; it is therefore evident, that if 
the space between the floats contain 
eighteen cubic feet on the present sys- 
tem, and the floats were removed to 
five feet, the floats would act against 
a body of water that would offer two- 
thirds more resistance (supposing the 
breadth of the wheels to be the same), 
and, of course, act on the vessel with 
two-thirds more power than before, 
which, of course, would increase the 
speed of the vessel through the water. 
It may be objected, that the strokes 
would be slower, and therefore the 

w vessel would not move any faster. 
This is a mistaken idea, ana is con- 

• trary to experience ; as persons con- 
versant with nautical affairs Veil 
know, that, in rowing, it is not the 
quickness of the stroke, but the 
length of* it, as it is technically 
termed, that propels the boat fastest 
through the water. The form of the 
vessel is also of great importance, 

• particularly the bow and quarter. 


The present prevailing mode of 
giving steam vessels so much rake 
forward, is, I am convinced, injudi- 
cious, particularly for those which 
go to sea, as it, of necessity, renders 
it much bluffer, and presents a sur- 
face nearly at right angles with the 
direction of the sea, which, of course, 
has then its greatest power, andim- 

S edes her progress. Another serious 
isadvantage is, that it has a ten- 
dency to drive the water up before it 
to the height of several inches, which 
is equal to an increased draft of 
water of so many inches, besides 
giving a form to the bow which can- 
not divide the fluid with so much 
ease as is experienced in the case of a 
more upright stem. This will be evi- 
dent on comparing the sections of the 
two bows, taken in an angle of 30 or 
35 degrees from the keel, which is- 
nearly the direction of the water 
from the fore-foot to the surface. 
The form of the quarter is also of 
great importance both to the steer- 
age and velocity of the vessel. As 
these vessels have no sails to assist 
the steerage, the quarter should be 
fine, so as to give easy steerage, and 
allow the water to leave, without 
those eddies so frequently seen under 
the quarter. 

I trust you will pardon my tres- 
passing on your valuable pages to 
this extent, and hope these remarks 
will draw the attention of persons 
more able than myself to the subject, 
that our practice in ship-building 
may be improved, so that our vessels 
may excel in speed all others. 

I am. Sir, yours, &c. 

Ipswich. George Bayley. 


VELOCITY OF HAMMERING. 

Sir,— Many of your readers are in 
the daily practice of using a hammer; 
perhaps few of them have troubled 
themselves to ascertain the velocity 
with which they are able to strike any 
material with the hammer. From 
experiments made with hammers of 
various weights, I have found the ve- 
locity not to exceed above 60 feet 
per second ; and that a velocity be- 
tween 15 and 30 feet per second may* 
without much error* be considered 
the usual velocity. B. Bit an. 
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EARTH BORER. 



Sir, — The Borer, a sketch of which 
ia placed above, has been found use- 
ful in ascertaining the nature of the 
soil for thh foundations for masonry, 
in the formation of quay walls and 
piers at Bridport Harbour. A is a 
tube, about ten feet long, formed of 
old g-un-barrels firmly soldered; B, an 
iron rod, fitted to the tube, and fixed 
in handles ''similar to those of an auger, 
the point of the rod projecting al- 
most fwo inches below the end of the 
tube ; C, a screw, which, turned by the 
thumb and finger, keeps the rod in 
its proper place. The instrument is 
bored into the loose sand or soil to 
any depth within its length, which 
'depth is shown by the scale marked 
on the tube ; the screw is then loos- 
ened, and the rod withdrawn four or 
five inches, and again fixed. The 
instrument is then bored to a further 
depth, and the tube receives a por- 
tion of such stratum as it may nave 
perforated, and the instrument being 


withdrawn altogether; retains such 
portion as ia forced out for exa- 
mination by restoring the rod to its 
original position. 1 am not aware 
that this simple invention has the 
merit of originality ; but if it have 
not, it may, through the medium of 
your useful publication, become more 
generally known. 

I am. Sir, &c. 

E. Nicholetts. 

Bridport, Sept. 20, 1824. 


MEASURING CIRCUMFERENCES. 

Sir, — It may be useful to your 
eaders to know that the circum- 
ference of a circle.may be found with 
great practical accuracy with a com- 
mon pair of compasses by the fol- 
lowing easy process 



c 


Divide the circle (or any given 
circle) into four equal parts, AB C D ; 
draw a line from A to B ; divide the 
quarter of the circle, A B, in half, 
E F. Now, three times A C, arid 
once F G added thereto, gives the 
length of the circle AB CD within 
the 1 -4000th part of the said circle. 
A less angle would, of course, give 
a greater approximation, but would* 
be less easy to the uninformed artisan. 
In words the fact might be stated 
thus : — 

Three times the diameter and once 
the versed sine of the angle 45° gives 
the circumference within the 1 -4000th 
part. 

I am. Sir, 

Your obedient servant, 

H. C. Jennings. 

Deronahire-street, Portland-place, 

Oct. 1, 1824. 
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COPPER SHEATHING. 


COPPER 8HEATHINO. 

Mr. Children, one of the Editors 
m the Annals of Philosophy, has 
given, in the last number of that 
publication, an article on certain 
mistatements which have appeared 
in the Newspapers respecting Sir 
Humphry Davy's method of pro- 
tecting the Copper Sheathing of 
Ship's Bottoms, and which were 
partially adopted in our own pages. 
Mr. Children, as we noticed in our 
60th Number (page 54), had himself 
said that the defended metal is more 
liable to become foul from the adhe- 
sion of weeds, barnacles, &c. than 
the undefended ,* but he now informs 
us, that more accurate inquiries have 
convinced him that he should have 
been more guarded in admitting the 
fact as a general result, the assertion 
requiring much qualification to make 
it consistent with truth. The follow- 
ing Mr. Children states to be the 
actual result of the experiments which 
have been made : — 

“ The two harbour-boats, which 
gave rise to the original exaggerated 
account (that vessels had returned 
after short voyages with their bot- 
toms completely covered with bar- 
nacles, weeds, &c.), were purposely 
pre- defended by a surface ot zinc in 
the proportion of about l-25th of 
that of the copper ; the object of these 
preliminary experiments being solely 
to ascertain the efficacy of the plan at 
a preservative of the copper , without 
reference to any ulterior effects. 
These boats were stationed in Ports- 
mouth Harbour, and the copper re- 
mained bright for nearly three 
months, when it became coated with 
carbonate of lime, to the rough sur- 
face of which the confervae, always 
floating in the summer months in 
Portsmouth Harbour, adhered ; and 
these soon caught other weeds, but 
they were all loose , and there were 
neither barnacles nor any other shell- 
fish , nor any worms, amongst them ; 
and it is more than probable that the 
same weeds would have adhered even 
to carbonate of copper." 

Mr. Children adds — “ Except in 
harbour, there is evenr reason to 
think that carbonate or lime eould 
not adhere to the copper, even with 


excess of protection, md the confervas 
must have been washed off in a ship at 
sea. Copper, until it is worn in holes, 
corrodes so fast, that no permanent 
surface remains to which weeds can 
adhere ; but when there are inequa- 
lities on the surface, they adhere 
readily enough even to the poisonous 
oxide of the copper. I ao not be- 
lieve that any of tne protectors placed 
upon ships are in such excess as to 
occasion any deposit ; and if they are 
a little positive, or nearly in equili- 
brio, the whole surface remains 
smooth, and the adhesion of weed 
and shell-fish is prevented. As far 
as the experiments hitherto made 
enable one to judge, the requisite 
proportion of protecting surface to 
that of th$ copper is somewhere be- 
tween 1-120 and 1-220; but even 
1 -300th will save more than half the 
copper of the navy.” 

A letter from Mr. Barrow, Under 
Secretary to the Admiralty, is added, 
corroborative of Mr. Children's 
statement. 


Thus far Mr. Children. But that 
his defence or explanation is any 
thing but satisfactory, may be seen 
from the following letter, which we 
have received on the subject from 
Sheerness Dock-yard, and which we 
deem it due to the cause of truth to 
insert 


Sir,— In the last Number of the 
“ Annals of Philosophy,” there is an 
article by Mr. Children, the cham- 
pion of Sir Humphry Davy, on the 
subject of Ships* Bottoms, and his 
trip to Norway With the former 
only you have to do. And, 


1st. Mr. C.'s account of the “ two 
pre-defended” boats in Portsmouth 
Harbour, is to be met by this fact, that 
in this dock-yard six vessels have 
been “ Daviea two of which, the 
Gloster and the Howe (the former 
at anchor since the 12th of July last, 
and the latter since the 30th of April — 
both too in a rapid tide), are as foul 
as it is .possible for ships to be ; 
much more so, indeed, than any 
other vessel in this harbour, being 
covered with echinse, barnacles, 
weeds, worms, muscles, &c. 
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2nd. This principle of Sir H. 
Davy’s is to preserve copper from 
decay : but what are the effects.result- 
ing from the attachment of those ani- 
mals ? Do they not adhere for $ub~ 
sistence? and if so, must they not 
destroy ? 

3rd. Mr. Children says, that €< ex- 
cept in harbour, carbonate of lime 
could not adhere to the copper.” 
Now this is a harbour toith a tide-, 
way, and yet carbonate of lime does 
adhere. 

4 th. Mr. Barrow’s evidence on 
the subject merely amounts to this, 
that the ships on which the experi- 
ments have been made have “ not 
been reported.” 

I think it would be well in the Ad- 
miralty to pause before any more 
vessels are “ Davied.” 


I invariably use when engaged in 
lonjg numerical calculations/ The 
relief they afford under such circum- 
stances, makes me regret that an in- 
vention so mechanical, and truly use- 
ful, should be suffered to sink into 
oblivion. The operations of multi- 
plying* dividing, and extracting 
roots, are, by the help of the . num- 
bering-rods, performed with ease 
and expedition, and without any fa- 
tigue or burden to the mind. A de- 
scription of them, I should think, 
would be very acceptable to many of 
your numerous reaaers. 

I am. Sir, 

Your obedient servant, 

Legis. 

[The description desired shall be given 
in our next,— Ed.] 


I am. Sir, 

Your obedient servant. 

Spyglass. 

Sheernes3 Dock-yard, Nov. 1. 


GOOD WAX. 

The best Wax from the comb is 
that which smells strongest of the 
honey, and is yellowest in colour. 
Both the flavour and colour become 
diminished by age. 


INQUIRIES. 


NO. 75. — GOTHIC ROOFS. 

How were the stones placed in 
forming a Gothic arched roof, and 
to fill up the cavities over it ? 


no. 77. — steam-pipe joints. 

Sir, — I should feel obliged to any 
of your intelligent Correspondents 
to inform me which of the different 
methods, now in use, they consider 
the best for putting together the 
joints of Steam-pipes. I have seen 
mill-board and white-lead, as also 
iron-cement, make very good joints 
for pipes of not more than six or 
eight inches diameter, but both those 
methods fail in pipes of one foot 
diameter, when I nave seen what is 
generally termed, by engineers, a 
gaskin, that is, long hemp mixed 
with white-lead, andplatted, applied, 
which has made a tight joint. 

A receipt to make a good iron- 
cement is much wanted. 

I am. Sir, 

Your obedient servant, 
Henley-on-Thames. J. T. 


NO. 76. — NAPIER’S BONES. 

Sir,— Being applied to, some time 
ago, to purchase a set of Napier’s 
Bones fora friend, and having in- 
quired for them at many places with- 
out success, I shall feel obliged if 
any of your Correspondents can di- 
rect me where to meet with them in 
, bo* -wood. I have a set by me, made 
by the late ingenious Imison, wl»v*h 


ANSWERS TO INQUIRIES. 

NO. 73. — SHARPENING KNIVES. 

Sir, — Care should be taken that 
the surface of the hone is free from 
grit or dirt, and, having applied th& 
oil, move the blade flat on the hone, 
circularly, on each side for a minute 
or two ; which done, draw the blade 
gradually from heel to point four- or 
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CORRESPONDENCE. 


five times, edgewise, or, to express 
myself more familiarly, as if forming 
.he segment of a circle ; this latter 
will entirely remove what is termed 
wire and (by repetition) small notches. 

1 am. Sir, 

Your constant reader, 

Edmund. 

St. Martin's, Oct. 25th, 1824. 


our publishers, what the name of the 
book is. 

T. M. B. is again all vox et praterea 
nihil We intend to give a description ot 
the instrument, with an inspection o. 
which he favoured us in the days of his 
impartiality ; and beg, therefore, to re- 
tain it in our hands a little longer. 

J. P**, under particular consideration. 


NO. 8.— PRIME NUMBERS. 


Messrs. T. Bailey and Co. have our 
best thanks. A description will appear 


Sir* — In answer to “ Abacus,” a 
Correspondent, in one of your Num- 
bers, p. 93, vol. i. I would suggest 
the f ollowing method to ascertain whe- 
ther any number, from 1 to 10,000, 
that may be proposed, be a Prime 
Number. ' ‘ ■ 

Find the least, or any other com- 
mon multiple, of all numbers from 
1 to 100 : if the greatest common 
measure of this common multiple 
and the number proposed be 1, the 
number proposed is a prime. This 
applies to all numbers from 100 to 

10.000. Should, therefore, the pro- 
posed number be between 10 and 
100, use a common multiple of the 
series from 1 to 10. I might add a 
rule to find the primes under 10, were 
they not readily found* 

The above method, it is clear, 
might be extended so as to apply to 
any number, however great, above 

10.000, by using a common multiple 
of a corresponding series of figures ; 
and perhaps some of your Corre- 
spondents may favour us with a com- 
mon multiple of a series sufficiently 
extended. 

I am, Sir, 

Your obedient servant, 

James Troup. 


soon. 

Mr. Yule will please send to our pub- 
lishers’ on Monday, for a letter addressed 
to him. 

Communications received from — A 
Millmaker— Richard Dowden (should 
have been sooner . acknowledged)— J. D. 
—Thomas Deakin—S. Clear— A Dublin 
Subscriber— Aurum—T. S. D.— Mr. Coles 
— Jas. Moon— M. A.— A Country Reader 
— S. P — -r, Jiin.— Pivot— Menander— 
John Young — W. V. — -Nathan Short — 
F. M. F.— Joseph Hall— Rob Roy— Si- 
mon-B. P. C.-Wm. H. C.— E. D.- 
M. T. J. I.— Observator (who shall hear 
from us shortly)— B.— A Correspondent 
at “ Norton, near Stockton Juvenis— 
Experiment— B. B. 

An , “ Old Correspondent " speaks 
highly of an Explanatory Dictionary, by 
a Practical Chemist, of the Apparatus 
and Instruments employed in thft various 
Operations of Philosophical and Experi- 
mental Chemistry, which is to appear 
shortly, with seventeen quarto, copper- 
plates; Mr. Boys, Ludgate-hill, pub- 
lisher. When we seelfc, we shall be able 
to judge whether the praise bestowed 
is well merited. 


High-street, Borough. 


ERRATUM. 


CORRESPONDENCE. 

We shall be glad to meet the friend of 
W^E. at 55, Paternoster-row, any day 
after Wednesday next that he will ap- 
point. 

A “ Constant Reader " will please send 
to our publishers' for the Book which he 
wished returned to him ; and, to prevent 
mhtak?s, say, in a note addressed to 


P. 91, vol. in. The letter m , in fig. 1, 
is misplaced. It will, however, be rea- 
dily rectified by any one who takes the 
trouble of reading the demonstration. — 
N.S. 


Communications (post paid) to be add resse d to 
the Editor, at tbe Publishers’, KNIGHT and 
LACEY, 55, Paternoster-row, 'London. 
Printed by B. Bbnsxje v, Bolt-court, Fleet-street* 
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FftOCESPOF COINING AT THB ROYAL MINT. 


PROCESS OF COINING AT THE 
ROYAL MINT. ' 

The Drawings given with our pre- 
sent Number are descriptive of a 
new machine, invented by Mr. Bar- 
ton, -and employed at the Royal Mint 
for drawing the slips of metal between 
dias, by which a greater degree of 
accuracy and uniformity is obtained 
in the thickness of the metal. The 
operation is similar to wire-drawing. 

■The first, second, and third of the 
preceding figures, represent a small 
machine for thinning the ends of the 
, slips of metal, so that they will enter 
into the dies through which the whole 
of the slip is to be draw n. It is a small 
pair of rollers, which are shown on a 
large scale in figure 1st. A is the tipper 
roller, and B the lower i this has three 
flat sides, as represented : C is the slip 
of metal pnt between the rollers ; D is a 
Stop, adjustable in the line of the motion 
of the flip of metal, C. The second 
figure is an end view, and the third a 
side view, of the frame or machine in 
which the rollers are mounted. AB are 
the rollers, which are made to turn to • 
gether by pinions, ab. F is a large cog- 
wheel, which fixed on th e-end of the 
axis of the lower rollfer. This cog-wheel 
is turned by a pinion, 0, which is fixed 
on an axis extending across the machi ne, 
and having a fly-wheel fixed on one end, 
and at the other a drum, H, to receive 
an endless strap, by which the machine 
is put in motion ; a crank is formed 'On 
the middle of this axis, and a rod, <f, is 
joined to the crank, to connect it with 
the moving blade, K, of a pair of shears, 
of which thb'other Wade, L, is fixed to 
fhe frame. The distance of the rollers 
is regulated by a screw, e e, at the top 

each standard. These screws have 
.pinions at the top of them, and are. 
tamed round by a pinion, which is placed 
between them, and engages the teeth of 
both pinions, so as to give motion to 
the two screws at the same time, when 
the middle wheel is turned round by a 
cross handle which is fixed to the top of 
it. If the slips' of metal which are to 
be put into this machine are not exactly 
square at the ends, they are cut off 
smooth aud square by the shears, which 
keep constanuy.mbving ; the end of the 
slip is then presen ted be tween the rollers, 
not on that side which would draw them 
in between the rollers, as in common 
rolling, but on the opposite side ; when 
''ne of the flat sides or the lower roller 
comes opposite the upper roller, then 
the piece of metal ^an be pushed for- 
wards between the two, until the eud 
J^ops against the stop D, as in fig. 1st. ; 
then, as the rollers turn rouud, and the 
flat side of the lower roller passed by, 


the cylindrical parts of the roller will 
take the metal between, and nUl ittlwl- 
ner at the end which is between the 
stops and the point of contact of the 
rollers. . 

Figures 4 and 5. A section, to show 
how the slip of metal, is drawn be- 
tween the dies, fig, 4, by the tongs, fig, ft. 
The dies are two cylinders'of ^eei, niade 
very hard, and extremely true ; these; are 
fitted into two sliders, T)D, and are held 
-fast by damp pieces screwed against 
them. The steel cylinders are very ac- 
curately fitted into their beds in the 
slides, so that the steel shall be firmly 
supported, and prevented from bending 
or turning round, aud presenting but a 
small portion or their circumference 
against the slip of metal. The sliders, DD, 
are fitted into a box, figures 4 aud 6 : 
they fit flat on the bottom of the box, and 
two clamps, FF, are screwed against the 
sliders, to confine .them to the box. The 
lower slider is supported by two screws, 
//, and the upper slider is forced down 
by a large screw, G; this has a cog- 
wheel fixed on the top of it, with a pi- 
nion and lever t6 turn the screws round 
very slowly, and regulate the distance 
between the dies. H is a clamping nut, 
fitted upon the screw, to take off all pos- 
sibility, of shake; the sliders also are 
. bound fast sideways by screws tapped 
through the sides of the box, the points 
of which press upon steel plates between 
them and the sliders. In order to render 
the contact between the points of the 
screws, supporting the under side, aud 
the point or the adjusting screw, forcing 
the upper slider, still more complete, two 
extending screws are introduced at the 
ends of the steel dies between the sliders, 
by which a sufficient degree of contact to 
overcome the spring of the materials 
may be excited before the dies come iuto 
action on the slip of the metal. 

Ouf Artist Has in hand, for next Num- 
ber, a perspective view of the drawiug- 
machine at work. The box of dies is 
fixed at one end of a long frame. This 
frame supports two axes, AA,, one at 
each end. Upon these axes ..heels are 
fixed, to receive endless chains, BB, 
.which move along a soVt of trough or 
railway, formed on the Cop of die frame. 
The chains are kept in motion by a cog- 
wheel, C, which is fixed U P°R the axis 
most remote from the box of dies. This 
cog-wheel is turned by a pinion D, on 
the axis of which is a wheel E ; and this 
wheel is turhed by a pinion F, on the 
axis of the drum G, which is moved by 
au endless band; proceeding from some 
of the wheels In the mill, and which is 
thrown in and out of geer at pleasure by 
a tightening fuller. The slip of me»ai is 
drawn through the dietf by the cliaiii, 
with a pair of tongs. 

Figures 5 ami 7— a 6 are the two jaws 
of the tongs, which are uuited with each 
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ether by the joint pin c . This has a small 
roller or wheel fitted on each, and to run 
upon the railway or top of the frame ; 
<1 d are a similar pair of wheels, the axle 
of which is connected with two Jink3 eet 
this axle passes between the tails of the 
tongs, but is not fixed to them. The 
euds of the links hare a double hook 
formed on them, as shown at figure 5. 
The tongs 'run upon their wheels imme- 
diately over the endless chaii^ so that 
when the end of the links, ee, is pressed 
down, one of the hooks catches on a 
cross pin of the chain, as in figure 6 ; the 
axle of the wheel rfd, acting between the 
Inclined parts of the tails of the tongs, 
tends to throw them asunder, and, at 
the same time, the Jaws of the tongs 
bite with very great force ; the finks tt 
draw the tongs along with the chain BB. 
The links are earned a lone way beyond 
the axle of the wheels, and have a suffi- 
cient weight. h y fastened to them, which 
will lift up the hooked end/, and disen- 
gage it from the chain, except when 
there is a considerable strain on the 
tongs. 

To use this machine, a boy takes hold 
of the tongs by the handle r, when they 
sire disengaged froth the chain, ana 
pushes the tongs forward to the box of 
dies. The tongs run freely upon their 
wheels, and thd jaws open when moved 
in that direction, because two small pins, 
i t, arc fixed between the links, and act- 
ing on the outsides of the tails of the 
tongs, close them together, and this at 
the same time opens the jaws. The tongs 
nre pushed up close to the box of dies, 
and the jaws enter into a recess N, figure 
4, which is formed for that purpose. 
Another boy takes a slip of metal, which 
is previously made thin by the rollers, 
figure 1, and introduces it between the 
dies, and also l>etween theiaws of the 
tongs, which are open. Tne boy who 
holds the tongs now take.4 the handle «, 
which is fixea om the back of the tongs, 
and holds It fast, whilst with the other 
hand he draws the handle r, at the end 
of the links, away from the tongs. This 
has the effect of dosii^ the jaws of the 
tongs npon the Mip of metal between 
them ; at the same time the boy depresses 
the handle r, and the book at the end of 
the links, ee, will be caught by the first 
cross-pin of the chafn Which comes be- 
neath them. . This puts the tongs in mo- 
tion ; but the first action is to close the 
jaws, and bite the piece of metal with 
great force, in conseoueuce of the axle- 
tree of the wheels being placed between 
the inclined planes of the tongs. When 
the tongs have closed on the metal with 
all their force, they move with the chain, 
and draw the slips of metal through the 
dies, which, operating upon the thicker 
part of the slip with greater effect than 
upon the 'thin, reduces the whole to an 
equable thickness, When the whole is 


drawn through, the strain upon the tones 
is .gradually released; qua the weight 
lifting up the hook at the other end of 
the links, they are ready to be advanced 
Win to the die, to draw another bar. 
The frame, of which we are to give a 
drawing in our next Number, contains 
two pair of dies, and the same wheel 
serves for both. At the Mint there are 
two machines of this description : they 
are placed side by side, with a sufficient 
space for the boys to work between them. 
These machines were made by M r . Mauds - 
ley, under the directiou of the inventor. 

The slips of metal produced from this 
machine are considerably more uniform 
in thickness than when finished at the 
adjusting rollers; consequently the indi- 
vidual pieces are made more nearly to the 
standard weight, which was the object 
in view by this invention. This has be- 
come a point of great importance in the 
practice of the Mint, from the remedy 
on gold in weight being reduced from 40 
to 12 Troy grams. When the pieces cut 
from slips of metal prepared from the 
drawing machine are pounded and 
weighed, which is telling the number 
of pieces in a pound Troy, sovereigns or 
half sovereigns, the variations . from 
standard either way seldom ex wed three 
grains Troy. It is reckoned good work 
from the adjusting rollers when the va- 
riations Are under six Troy graius. 

1 (To be continued.) 


, THE COLUMBUS. 

We hav^nowhad die gratification, 
which we so confidently anticipated, 
of seeing this immense vessel safely 
moored m the Thames. She left Que- 
bee on the 6th of September; and 
continued her course in safety till the 
9 thy when she took ground; oh the 
north side of the river St. Lawrence. 
A portion of her cargo being thrown - 
overboard, shie was -got off without 
any material on the 12th of 

September; and alter a vfcry 'bois- 
terous passage across the Atlantic, 
she made the Seilly Light on the even- 
ing of the 29th October. For a week 
before making land, the' pumps were 

On November l,^she arrive/ in* tie 
Downs, whence she was towed by the 
James Watt, Tourist, and Soho, 
steam -vessels, up to Black wall. 

Another vessel , of still greater di- 
mensions, is building on the sarnie 
slip as the Columbus at the Isle of 
Or) leans. She is said to be registered 
for 5050 tons. , . . j 

i 2 
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TABLE OF CANDLELIGHT (MEAN TIME). 
(CtntifHKd from pag* 413, V oil II J 


OCTOBER. -NOVEMBER. DECEMBER. 


pay. 

End. 
Morning, 
h. m. 

Begin. 1 
Evening, 
h. m. 

fend. - 
Morning, 
h. m. 

Begin. 
Evening, 
h. m. 

a 

End. 
Morning, 
h. to. 

Begin. 
Evening, 
h. in. 

, 

5 31 

6 9 

6 22 

5 

6 

7 8 

4 30 


5 32 

6 6 

6 24 

5 

4 

7 10 



5 34 

6 4 

6 26 

5 

2 

7 11 

4 

VI 

5 36 

6 2 

6 28 

5 

0 

7 12 

4 28 


5 38 


6 29 

4 

59 

7 13 

4 28 


6 39 

5 57 


4 

58 

7 14 

4 28 


5 41 

5 55 

6 32 

4 

56 

7 15 

4 28 


5 43 

5 53 

6 34 

4 

54 

7 16 

4 27 


5 45 ' 

5 51 

6 36 

4 

52 

7 17 

4 27 


5 46 

5 49 

6 37 

4 

51 

7 19 

4 27 

11 

v5 47 

5 47 


4 

59 

7 20 

4 26 

\ 12 

5 49 

5 45 


4 

48 

7 21 

4 26 

13 

5 50 

5 42 

6 42 

4 

47 

7 22 

4 26 ' 

14 

5 52 

5 40 

6 43 

4 

46 

7 23 

4 27 

15 

5 53 

5 38 

6 45 

4 

45 

7 24 

4 27 

16: 

5 55 

5 37 

6 47 

4 

43 

7 24 

4 28 

17 

5 57 

5 35 

6 48 

4 

42 

7 24 

4 28 

18 

5 58 

5 32 


4 

41 

7 24 

4 29 

19 

£ 0 


,6 51 

4 

40 . 

7 25 

4 29 

20 

6 2 

S 28 

6 52 . 

4 

40 

7 25 

4 29 

21 

6 4 

5 26 

6 64 

4 

38 

7 25 

4 29 

22 

6 t 

5 24 

6 55 

4 

37 

7 26 


23 

6 8 

5 22 

6 58 

4 

36 

7 28 

4 30 

24 

6 9 

5 20 

6 59 

4 

35 

7 29 

4 31 

25 

6 10 

5 18 


4 

34 

7 29 

4 31 

26 

6 11 

5 17 

7 1 

4 

33 

7 30 

4 32 

27 

6 13 

5 15 

7 3 

4 

33 

7 30 

4 32 

28 

6 15 

5 i a 

7 4 

4 

32 

7 31 

4 33 

29 

6 17 

5 11 

7 5 

4 

31 

7 31 

4 34 

30 

6 19 

5 9 

7 7 

4 

31 

.7 31 

4 35 

. 31 

6 20 

5 8 




7 31 

4 36 


Sir,— I have sent you the last 
Quarter’s - Table of Candlelight, 
.which finishes the year, on which I 
beg to observe, that they are adapted 
to mean or clock-time, and will serve 
for .'several years, and for most of 
the middle and southern counties of 
England, and will prove within one 
tr two minutes of the time in fine 
weather, and in rooms not made dark 
by other buildings or trees. In 
cloudy" weather a small allowance 
► * 

■ ■ 


will be necessary, varying from nim 
to twelve minutes, but, m general, 
ten minutes will be sufficient for 
most practical purposes. In con- 
fined situations it will not be difficult 
to determine the number of minutes 
to be subtracted in the evening, or 
added in the morning, to make the 
Tables fit any particular place. 

I am. Sir, 

Your- obedient servant, .- 

B . 
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ON THE VERIFICATION OF THE WORK IN EXTRACTING ROOTS,. J17 

Calculating price of timber, pence each. He rejoins, € I do not 
SiR, — I have a way of calculatings want to buy them by the piece— what 
the price of 120 deals, ora long hun- is the price per hundred!’ I make 
dred, by the price of one deal, which, the calculation mentally , calling the 
I think, is rather shorter than that shillings pounds, and the pence 
presented by your rules in No. 57. . aliquot parts of a pound, and multi- 
A customer says to me, * What is plying by 6. Thus 6 x 7 is 42, and 
the price of your 12-feet deals V My 6a. is the half of 6, which makes 451 
reply is, * Seven shillings and six- , per hundred of 120. 


Suppose the deal is 7s. Ad. - - 6x7= 42 
l-3rdof 61. is - - - - - - 2 

44/. 

A deal at 8s. 1 d. 6 x 8 = 48 

l-12th of 6/. is * - - - - 10 

48/. 10*. 

A deal at 7s. 9d. ~ -- U - *. 6 x 7 = 42 

3-4ths of 6/.,is * - - - 4 10 


» ». : ‘ * 46/. 10*. 

Now, to show that your rules are correct, in opposition to what is advanced by 
a Correspondent, in No. 60, 1 will work this exercise back into hundreds. 

a,.- 120 deals at 46/. 10r. - - or 465 - - is 93 d. - - 7 s. 9rf. 

■ . 2. ... 

93* 

120 deals at 48/. 10^. - - or 48*/ - - is 97d. - - 6s. Id. 

2 

, . & 

120 deals ,at 44/. - - - or 44 - - is 88 d. - - 7s. 4 a. 

2 * 


„ .88 

120 deals at 45/. - - - or 45 - ** is 90d. - - 7s. 6d. 

2 . 

90 


I have a method which, I believe, 
is peculiar to myself, of calculating 
the once of timber sold bv the load 
of 50 cubic, or 600 superficial feet; 
likewise a shorter mode of casting up 
sawyers’ work, than I have seen used 
by any other person, which I should 
be very happy to lay before the pub- 
Jic, if you think it worth while.* 
Iam, Sir, 

Your obedient servant, 

, ATimber Merchant’s Foreman. 


.* • We shall be glad to receive them. 
Edit. 


ON THE ‘VERIFICATION. OF THE WORK 
IN EXTRACTING ROOTS. , 

Sir, — S everal years ago I met with 
a method of proving the Square and 
Cube Roots, by Mr. Taylor, of Wake- 
field, in that excellent work, “The 
Leeds Correspondent.” The prin- 
ciple is essentially the same as., the 
well-known process for proving mul- 
tiplication by casting out the nines. 
I have used it for several years as a 
'check upon my calculation in the 
extraction of roots, as well us for 
the £roof of operations in* multipli- 
cation and division. I enclose Rn in- 
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vcstigation of the principles and the 
practice of the rule, which, I have 
no doubt, will be acceptable to those 
of your readers who are unacquainted 
with it, and can assure them that it 
will be of essential use in checking 
their operations in long extractions. 

1 am. Sir, 

Yours truly, 

f r. s. d. 

Bath, October 8th,1824. - - 

Investigation . 

Let (9 A +a) x (9 B + *) x (9 C +<?) x' 
..... represent the n factors of which any 
number is composed ; then, by actual 
multiplication, we obtain for the pro- 
duct of these quantities, a series of 
terms, all of which, except the last, 
are multiples of nine. The last term 
will bea.b.c . .... ton factors, which Alfo 
the product of the original exCesfes 
above, some multiples of nine in the 
factors, from which we set out; or, in 
other words, the overplus.of the nines 
lu the general product is equal to the 
continued produet of the separate ex- 
cesses in the component factors of that 
general product. 

Cor. 1. — If (9 K + A) be any number 
whatever added to the general pro- 
duct, and the excess, k, of its nines 
be added to the continued product, 
a,b.e . ...» of the respective excesses 
of its factors, the excess of nines in 

(9 A + o) x (9 B + 6) x (9C+c) x 

+ (2 K + k ) , will be equal to the excess 
of nines.iu a £ . c. .**. +.f; 

Cor. 2. — If A=B=C*=».... , and a= 

b=c = then we have (9 A + a)"* 

9 Z+o", aud (9A+a)» + (9K+i)* 
9Z'+a*.+ K; and, consequently, the 
excess of nines in the former numbers 
of these two equations equal to the 
excess of nines in a* + k. 

PRACTICE OF THE CHECKS. 

1. Fer JUnUiplicutmn* - - ■ 



Draw the oblique or St. Andrew’s 
Cross, as placed immediately above ; 
add together the figures composing 
the multiplicand, subtract from this 
sum the highest another of nines con- 
tained in it, and set the overplus in 
the aogfo. marked M, Do the like 
with the tnultiplief, and set its over- 
plus in the angle in. Set the overplus 


of the nines in the prbduct in P; and, 
if the overplus of nines in the product 
F of M and m be equal to P, the 
work is presumed to be right ; if not. 
equal, the work is certainly wrong . 

Note . — If either M or m be disco-, 
covered to become 0, the other need 
not be calculated, as P must in . that 
case be 0, when the work is right. 

2. For Division . 



- . 

/"Y . 

Draw the^cross as before: put tho* 
overplus of the riine^\jontained in the 
suto of- thie figures Composing the di-' 
vidend in d , of those in the divisor in 
D, of those in the quotient an Q, of 
those of the remainder in R (annexed 
to 13 by the' sign of addition^ If to 
the product of D and Q -*e add R, and! 
the excess of nines, »n tjic result, be 
equal to d, the workrs presumed to he 
right, otherwise it is certainly wrong. 

3. For the Extraction of Roots. 


V 


Make an upright or sacred cross, 
as placed above; put the etxc*ASi>f nines 
contained in the number whose root 
you are extract! g in the place P ; the 
excess of niues in the root found is to 
be placed in R, with an exponent equal 
to that ef the- number -whose root you 
are extracting, and the excess of the 
nines contained in the $um of the. 
figures which constitute your remain- 
der in the place r. Then raise ft to 
the power indicated by is (that is, 
square it for the square root, cube it 
for the cube root, Ac.)* and add-r, 
if, now, the excess of nines in the 
sum of the figures of this result be 
equal to P, the work is presumed to bd 
rights but, if not equal to P, the 
worki a certainly wrong. 

Before I close this paper, allow 
me to just remark that, in Mr. 
Youths mode o£. extracting the 
cube rout, one step may be abbre* 
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vlated and rendered less liable to 
error in the calculation* which, how- 
ever, I should scarcely Lave been 
induced to notice, had it not been 
that, by my own practice and re- 
peated observations upon my pupils’ 
errors, I found the step was that in 
which mistakes were most frequently 
made. I have for some time used 
Mr. Young’s work as my text-book 
in tuition, and am convinced that it 
is the very best we have on that sub- 
ject which is accessible to the English 
student. That gentleman’s mode of 
extracting the cube root is the one 
I have used ever since I became ac- 

? uainted with it, and is the only one 
teach to mere arithmetical students. 
It cannot, then, seem invidious or 
irrelevant to notice any improvement 
in the rational, however slight or 
apparently unimportant that im- 
provement may at first appear. 
Instead of tripling the quotient 


figures to form the left-hand column 
{as one of the factors in the addend 
which converts the trial into the 
true divisor), in every successive 
operation after the first, let twice 
the last root figure be added to the 
preceding number in theieft column. 
This gives the same result as the 
method of tripling the whole of the „ 
root already found — is far less trouble 
—is analogous to. adding the last 
root figure in finding the trial divisor 
in the square root — and, above all, 
prevents the mistakes which are 
more likely to arise from multiply- 
ing than from adding, and those 
which are very likely to arise from 
the multiplicand apd product stand** 
ing so far apart as not to be seen 
without considerable and painful 
motion of the eye, and often even 
of the head, from the consequent 
distraction of the attention o t the 
mind. 


248 192 • 084321483279876(88122 

10 & 612 

21184 172321 

64 109472 

*23232 2849483 

2641 26 2325841 

3 . — 

2325841 523642279 

1 465802328 



57839951876 

46591863848 

11248083028 


232954032 

264362 5287- 

* 23295931924 


6 

Proof, 3 s +6, in which 3 s **3x3x3 = 0; and, therefore, having itc 

6 

6 

nines cast out, it becomes 0 ■+ 6, and therefore the work is presumed to he true. 

; 6 

Note^— I t will always be advisable to verify immediately before you com- 
mence your abbreviations. 

The improvement here proposed Mech. Mag. vol. ii. p- 1 60, and by 
in Mr. Young’s method is the same Mr. Exley, in the Imperial Magazine, 
as a process tor the like propose in ypl. i. 1819, ccd. 409 ; The rule 
the method proposed by “ Mutius,” given by “ Mutius” is, indeed, idea* . 
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ticalwith Mr.Exley’s. It is worthy 
of remark how similar all the new 
methods are to each other, and when 
We have fairly attended to the inves- 
tigations upon which they rest, we 
shall scarcely deem it probable that 
any material improvement will be 
made upon the methods already before 
your readers. 

* I recollect seeing, several years 
ago, in one of the early volumes of 
« The Leeds Correspondent,” a new 
method of extracting the cube root, 
by the late Mr. Blamires, of Eccles- 
- Kill ; but as I have lost all distinct 

recollection of the process, which, 
however, I then thought a very short 
and a very gcod one, I shall feel 
6 bliged to any of your northern cor- 
espondents, who may have a copy 

* f the work, to furnish me with , it 

t h rough your medium. , An excellent 
^method has also been- given in the 
Imperial Encyclopaedia, by Mr. Ex- 
ley, of Bristol, vthich Mr. Horner 
has noticed at the end of his paper 
in the Philosophical Transactions, as 
nearly identical with his own.- Mr. 
Exley has also published, in the 
Imperial Magazine, ah improved 
method, differing a~iittle from his 
former, and which is superior to 
every thing of the kind, except Mr. 
Young's, and scarcely surpassed even 
by that. T. S. D. 



REVOLUTION QF CQG-WHEBLS. 

Sir,— If a wheel of 12 7 cogs turns 
another wheel of 43 cogs, "and they 
begin to move from any point of con- 
tact, the smaller will make 127 revo- 
lutions, and the larger 43 revolutions, 
before they come to the same point 
of contact a second time. This is 
true ; but 1 still a proof is wanting. 
Your Correspondent F* S*, in your 
59tli Number, p. 46, vol. hi. says — 
tf But if the larger will not divide by 
the smaller, nor both by the same 
j number (as 43 and 127) the larger 
wheel revolves as often as the smaller 
I has cogs, and vice versa ; and this is 
all the proof he gives. I must hura- 
! bly beg leave to differ with him, by 
‘ considering this no proof at all. 

? The following demonstration will, 
I- imagine* be found convincing, a$ 


well as satisfactory, to those who aVe 
acquainted with the? revolution of 
wheels. ‘ ' ' 

If 127 cogs drive 43 cogs, when 
the larger wheel has made one revo- 
lution, the smaller will have made 2£J 
revolutions; because 127-^-43=2^. 
Now, 1 x 43=43, and 2|f x 43= 127 ; 
that is, the smaller Wheel will make 
1 27 revolutions , : and ; the larger ; 43 
revolutions, before they come in con- 
tact a second time. And if we take 
the wheels of 27 and 36 cogs : now 
36-*-27=l$v or H (reducing the 
fraction to its least terms), then 
1x3=3, and If ’x 3=4 ; that is* the 
wheel of 27 cogs makes four revolu- 
tions, and that of 36 cogs three re- 
volutions, before they come in con r 
tact a second time. 

* Hence it appears* .to be a general 
rule or law, of two wheels stated to act 
as above, the number gif revolutions 
made by each, is .inversely as the 
number of cogs in each wheel, when 
these numbers admit of po common 
measure. 

. I am yours, &c. 

Joseph Hall. 

Harpurle^, Oct. 12, 1824. 


'-PUMP IRON$. 

Sir, — Three of the several plans 
of “ X.Y„ a Millwright,” have at 
length made their appearance. The 
first I have been in the habit 'of using 
for more than twenty : years — it is 
quite common. The second may 
answer the purpose very well where 
there is sufficient room ; but, instead 
of the balance-weighty W, a much 
better plai* is to have two working 
cylinders, and, consequently, two 
rods, to work up and down alter- 
nately : by this means a double quan- 
tity of r water is * raised in the ^ame 
time, with about the^same labour and 
in as little room. 

If X. Y. will call at; Messrs. War- 
ners’, Nd. 8, Crescent, Cripplegate, 
he may, with their leave, see several 
very excellent methods of working 
pumps, with one or more working 
cylinders ; ' or, if more convenient, 
he may call on me, and I will'show’- 
him drawings of them, and several? 
others, admirably adapted for the 
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purpose,where tlie room and expense 
are not an object. ! 

The third plan is the parallel 
motion invented by the late Mr. 
Watt : we have pump irons at Lin- 
coln, now at work, on the same con- 
struction. : 

X. Y. states that he has fixed two 
precisely the same as those 
>edby me,” but whether before 
or subsequent to the publication of 
mine, in your Magazine, he has not 
mentioned. 

X. Y. is certainly an odd fish — in 
one communication he condemns a 
thing, and in the. next tells us that 
he has himself adopted it ! X. Y. 
must not be offended at my disinclU 


nation to take his kind advice. 
m Id-goose chase from engine to engine, 
over the Fens of Lincolnshire, would, 
doubtless, be a good joke, but I feel 
no inclination for such a tour ; neither 
do I much fancy calling at every 
door in Blackfriars’-road, id inquire 
for “ X. Y. a Millwright but, as I 
expect to be in Lionclon some time 
in the ensuing spring, if X. Y. will 
favour me with his real address, I 
will certainly <lo myself the pleasure 
to call upon him. 

I remain. Sir, 

Yours, &c. 

J. Bennett. 

Lincoln, Nov. 8th, 1824. 



MECHANICAL GEOMETRY. 

[ CONTINUED. ] 


PROBLEM II. 



From any point in a given line to 
erect a perpendicular, or, in other 
words, to draw a line that shall be 
square io a given line, from any point 
in that line.— Let AB be the given line, 
andB the point from, which we wish to 
erect aline perpendicular or square to 
it. Draw any line,asBC,from the given 
point B, making any angle, with AB ( 
then, with the distance BU and centre 
C, describe a circle ABD, cutting 


AB in A r now, through A and C 
draw a line, till it cuts the circle in 
the point D ; join DB ; then is DB 
perpendicular or square to AB, and 
drawn from the point B, as was re- 
quired ; for, bv Theorem hi. Part £, 
tne angle ABD is in a semicircle, of 
which. AD is the diameter; conse- 
quently the angle ABD is a right 
angle. 


! 
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From any point above or below a 
given line to draw another line which 
tiiall be perpendicular or square to 
*t. — Let AB be a given line, and D 
a poiut above it ; it is required to 
draw a line from the point D that 
shall be perpendicular or square to 
AB. From D draw any line, as DA, 
to cut AB; take any distance, -as 
DC, on the line AD, and with that, 
as radius, describe a portion of a cir- 
cle, as EFD ; then from E draw EF 
parallel toAB (by any of the methods 
shown in Part I.), and from where 
EF cuts the circle in F, draw DFB, 
which will be square or perpendicular 
to AB, as was required ; for the angle 
DFE is a right angle, by Theorem in. 
Part 2 ; ana as EF is parallel to AB, 
the angle DBA is equal to the angle 
DFE (or a right angle), by Theorem 
in. Part 1. 


Note . — If we had made CD equal 
to half AD, we should not have liad 
todraw the parallel EF ; for the figure 
to the last problem shows, that when 
CD is equal to CA, the circle will 
pass through B ; but as we have not 
yet shown the method of bisecting or 
dividing a line into two equal parts, 
I have here given a method inde- 
pendent of it, which in many cases 
in real practice will be found useful 
to the workman. Again, if we had 
taken CD greater than the half cf A, 
the parallel EF would have been 
below AB ; also, it will be re- 
marked, if the given point D had 
been below the fine AB, the ope- 
ration would have been just the 
same, only the figure would have 
been reversed. 


rilOBLEM IT* 



To cut the end of a plank, board, —Let ABCD be the plank, and tike 
«c. square, by means of a itraight edge end of which, BD, is required to be 
wjd a pair of compasses only, and squared, flaring made the edge AB 
without drawing any lines or circles, quite straight, open the compasses ai 
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any random distance, and place f$* abov$, and extending a Me in the 
leg at AB, and the other at any point, direction EFG, and find the point G, 
as F, in the direction BF ; keep one which will be perptndknlady over 
leg at F, and turn the other around the point B. 
till it touches the edge AB at E ,* keep It is-, perhaps, here necessary- to 
them firm, and apply the straight-edge observe, that the opening of the 
to EF, as the figure shows • keep the compasses ought not ' to exceed the 
leg still at F, and turn them over into half of the width of the board, other- 
the position FG, G being close to the wise the point G will be found be- 
s fought edge, and make a mark at G ; ypnd the Aboard, and, of course, the 
now, if the straight edge is applied to i problem cannot practically be re- 
G and B, and GB is drawn, it will solved ; and I would reeominend the 
be square to the edge AB. workman to open his compasses as 

Note . — This problem will be found near as may be the half of the width 
not only very useful when a square is of the board, and let the direction of 
not at hand,* but may be applied to BF be as near as may be a mitre bevil, ' 
advantage to set out any ground plan, or 45 degrees ; he will then have- 
such as the foundations of buildings, nearly as great an extent of com- ; 
&c. ; for, in the place of the com- passes as he can have, and will find •. 
passes, we may employ a line of any the distance of the points, E, F, and 
determinate length, and then set out G, nearijr as great as possible, and 
our walls at right angles to each other, * his solution will, of course, be the 
by determining the points F and E as more accurate. 

\ PROBLEM V. 



By the Help pf a mitre square and AB ; for, 'by thedefimtiop of amitre, 
a pair of compasses to erect a per- the angle FEB is equal to 45dcgWjcs ; 
pendicular froip any point of a given madm FB is. equal to EB, the angle 
line ; or to square the end of a plank, EFB is also equal to 45 degrees by 
&c. with the assistance of a pair of Theorem nr. Part I : hence the two 
compasses and a mitre square.— Let angles FEB and EFB, being toge- 
ABCD be a board, and we wish to ther equal to 90 degrees, the other 
make the end DB square. Having angle, EBF, is equal to 90 degrees, or 
shot the edge AB perfectly straight, square to the line AB, by Theorem v. 
assume any point, B, from which we Bart 1. 

are required to cut the end square ; Note.-*- By this problem we may 

open tne compasses any distance less ascertain the accuracy of a square by 
tpan the width of the board, and mnax^ of the mitre bevil , or the troth 
draw the portion of a circle, as EF ; of the mitre bevil by means of the . 
apply the mitre square to the point E, square; and thus, when either of 
as.showa in the figure, and its edge the mstarummts are nut at Hand, 
EF the circle in E and F. If we may find* iubs<tcteferitin*th« 

xm Jmm.lhepfljtJt F we draw IB, it other, 
will be square or perpendicular to 
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ROBLEM YI 



Having given tlie chord of any arc ACB, or the angle the laths are fixed 
and its versed sine, to describe the at; nothing, therefore, is necessary- 
arc without knowing the centre of to describe the arch ACB, but to fix 
the circle; or, in the language of the at A and B two pegs or nails, and 
mechanic, having given the opening fixing a pencil or tracer at C, let the 
of any arch, and the height to which angular point C of the laths CE and 
it spnngs, to, describe the arch with- CF be moved from A to B, keeping 
out knowing its centre. — Let AB be the laths always pressed close to the 
the opening of any arch, and CD pegs or nails at A and B, and the 
its spring, it is required to describe point C will describe the arch re- 
the arch ACB, without knowing its quired. \ 

centre. Let CD be perpendicular to Note . — The solution of this pro- 

AB, aud AD equal to DB ; take two blem has already appeared in your 
laths, EAC ana FBC,‘ each full as Magazine, p. 3ol, vol.ii.; but as 
long as AB, and join them together no demonstration or reason was there 
firmly at C ; then the angle ACB, , given, and as it forms a very useful 
which they form at C, is the angle one to the workman, I have thought * 
in the segment ACB, which, accord- proper to repeat it, with such ex- 
i ng to Theorem i. Part 2, is always planation as, I. trust, will show 
the same; let the* point C be any* the truth of this method, which is 
where situate, suppose at G, then so very useful in (Jrawiug very flat 
the angle AGB is equal to the angle arches. 

FROBLEM VII. * 



. To bisect a given line, or divide it AB, describe the portion of a circle, 
into two . equal parts.—Let the. given as CFD ; then, with the same open- 
line be AB ; it ^.required to bisects ing, and making B the centre, de- 
it, or divide it into two equal parts, scribe the arc CGD, cutting the for- 
*rom A, with any opening of the mer arc in C and D ; join the points 
compasses greater than the half of C and D by the line CED ; then is AE 
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equal to EB, and the .line AB bisected 
as required : for join AC, CB, BD, 
and BA, and we shall have a paral- 
lelogram whose sides are all equal to 
each other, namely, the radius with 
which the arcs were described ; for 
we have shown, in Theorem viit. 
Part 1, that the diagonals (which are 
here AB and CD) bisect each other, 
and therefore AE is equal EB ; more- 
/ over, CD is perpendicular to AB, for 
the triangles ACE and DCE are 
identical, or have their angles, as 
well as their sides, equal each to each ; 
that is, AE is equal to BE, and AC 
equal to BC and CE, a common side 
to both triangles ; therefore the angle 
AEC is equaf to the angle BEC ; and, 
by Theorem i. Part 1, the angle 
AEC, added ta the angle BEC, is 
equal to 180 degrees, or two right 
angles ; but as these angles are proved 
equal to each other, they must be each 
equal to 90 degrees, or the half of 180 
degrees, or that CE is perpendicular 
to AB ; and the line CE being conti- 
nued to D, DE is also perpendicular 
to AB. 

Note . — Hence, also, we have ano- 
ther method of drawing a line per- 
pendicular to another from any given 
point ; for if E is the given point, we 
need only set off EA equal to EB, 
and draw two arcs, crossing each 
other, as at C and D > then Joining 
C and D, it is the perpendicular re- 
quired through the given point E. 

I am. Sir, &c. 

jG.A.S, 

October 25, 1824* 


MINUS. 

Sir, — I am afraid that your Cor- 
respondents Piger and Roderick will 
bom be disappointed, if they expect 
afamiliar explanation why minus mul- 
tiplied by minus produces plus. Hav- 
ing considered the subject since it was 
first introduced by Piger, I am iii- 
'clined to offer a few remarks, which, 
although they may not prove quite 
satisfactory to them, may tend to 
place the subject in a hew light, and 
perhaps be the means of calling forth 
dearer demonstrations from abler 
pens. I apprehend that the difficulty 
arises from viewing negative quanti- 


ties abstractedly, and not as parts of a 
whole for without this * discrimina- 
tion, fractions are liable to some ap- 
parent inconsistencies; for £*£=$ 
and 4 x W* the products being di- 
minished, instead of increased, by 
mutiplication : but if we suppose the 
integer to be an inch ora foot, the 
paradox is at once solved ; for half a 
foot, or six inches, multiplied by 
bin. =36 in., which is one quarter of 
a foot superficies, &c. Now, with 
regard to the multiplication of nega- 
tive signs, if a quantity be said to be 
minus, it must be less tnan something, 
than some absolute quantity, for tne 
sign — before it supposes it to be 
subtracted from a larger or affirma- 
tive. quantity. Now — a, and — b, 
mean nothing of themselves, uncon- 
nected with some positive quantity; 
neither dojhe products arising from 
their multiplication, simply consi- 
dered, mean any thing, but is merely 
the mechanical result of a fixed law, 
Which assigns to them their office, iti 
joint connexion with affirmative quan- 
tities, so as to produce a joint pro- 
duct; an Apart of that result dependent 
upon them in their joint capacity, 
they retain the power of producing, 
by the same universal law, in their 
separate and detached state; but it 
is only a part, and, without reference 
to the whole, has no determinate va- 
lue. This may be more clearly seen 
by raising a souare from the residual 
Toot a— b, making a= 10, and 5=3. 

Thus a— 6 
a-h 

aa—ab 

—ab+bb 


ma—2a 5 + 66. Then, pro- 
ceeding in the same maimer with the 
numbers representing these quantities, 
we shall have 

10-3 

10-3 


100-30 
—30 + 9 


100 - 60 + 9. 

Now,in this case, had — 3 x — 3 
— 9, instead of + 9, the negative part 
of the product would have been —69, 
causing the result to be 31, which 
would have been inconsistent with 
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truth; for 10— 3*7* and 7 # *7~49 
the true product : therefore, in order 
to counteract the ascendancy which 
the negative quantity would have thus 
derived, it was necessary that minus , 
multiplied by minus, should produce 
plus. This may, therefore, De con- 
sidered a rule of expediency rather 
than of reason ; whence proceeds the 
difficulty of explaining it on common 
.principles. 

Before 1 conclude, I wouldjust no- 
tice an error committed by Roderick , 
where he makes the product of a— 6 
multiplied by 6 = ub + 66 = 48 • 
whereas it should be — ab+ 66= — Id. 

I remain yours, &c. 

Leg is. 

[Amicus, on the satne.sitlij£Ct, in our 
next.”— Eo.J 

LONG AND SHORT HAN D*0 SCREW 
DRIVERS. 

Sir,— Your Correspondent J. Y. 
p. 60, vol. in., has asked three ques- 
tions, under thehead, “ Difficulties to 
solve.” “ A.,” in p. 77, nas given 
his opinion on two of them, ana pro- 
fesses to have solved one. Nichol 
Dixon, p. 95, objects to A.’s argu- 
ment, and says, rather unceremo- 
niously, that he has proved nothing. 

driver f^the cause ^f the increased 
power assigned by A.) may be too 
childish for such a giant- in science 
as his adversary ; but it would require 
more than declamation to oonvince 
me, or any one who has been in the 
habit of using screw-drivers, that A.’s 
reason has nothing to do with the 
question. That it is not the only rea- 
son, or even the principal one, 1 ad- 
mit, but it certainly & partly the 
cause of the increased effect alluded 
to. The fact is, J. Y. was not suffi- 
ciently explicit in the first instance. 
If he were to ask me the power of a - 
combination of levers of certain 
lengths, I should have no difficulty 
in answering him, consistently with 
the established laws of mechanics ; 
but if he were to object to my reply, 
because the bending of the levers would 
ditniuish the power I had attributed 
to them, I should think this an un- 
fair objection: bee* 4 use, in consi- 
dering die properties of all machine 


simple or compound, weyare autho- 
rised to suppose that such machines 
are perfect ; and, in every elementary 
treatise on mechanics, we are inva- 
riably told, in the outlet, that all 
imperfections, in the nature of the 
bodies experimented on, are to be 
put out of the question, and our cal- 
culations are to be conducted pre- 
cisely as if no such imperfections 
existed. In estimating the power of 
a number of cogged wheels, I should 
say, that they were effective in pro- 
portion to their size ; and that their 
respective powers, would be inversely 
as their velocities ; and so on, with- 
out any reference to the firmness of 
the wood of which they happen to be 
composed. Now, a screw-driver may 
be called either a double lever or a 
single one ; in the first case, the 
length of each lev£r will be equal to 
had? the width of that part of the 
driver which fits into the head of the 
screw, or is equal to the radius of 
the circle formed Jjy the revolution 
of the driver, the centre being the 
imaginary fulcrum. In the other 
case, the length of the lever will be 
equal to the whole width of that part 
or the driver which fits into the head 
of the screw; the power will, of 
course, be the same in each ; for if 
we call it a double lever, each will 
have half the power of the single; 
and if we call it a single lever, it will 
have twice the power of each double 
one, the effect being always reguJ- 
latea by the distance between the 
acting power and the fulcrum. It 
seems to me most convenient to con- 
sider a screw-driver as consisting of 
two levers, because, in this case, the 
imaginary fulcrum in the centre is 
quite distinct from the acting andre- 
sisting partsof the instrument; while, 
in the case of a single lever, the si- 
tuation of the fulcrum will corre- 
spond with the place where the act- 
ing power is applied, each extreme 
point of the driver forming in its 
turn the fulcrum to the acting power, 
and the acting power to the fulcrum. 
The resistance is also applied to tin? 
same place, and this is likely to cause 
confusion; I shall, therefore, sup- 

E ose a screw-driver to consist of two 
wers of the third kind, where the 
power ii between the weight aiid the 
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fulcrum ; m sueh a case, we all know 
that power h lost as time is gained ; 
that is, if A, of two pounds, will only 
raise B, of one pound, B will go 
twice as far as A, or the same dis- 
tance in half the time. Now, as 
power is here lost, because the acting 
power travels slower than the resist- 
ance, so in all cases where the acting 
power travels faster th/in the resist- 
ance, power will be gained in the 
same proportion » and it is, of course, 
quite true in practice , that the elasti- 
city of a long screw-driver will cause 
it to yield, or render (as a long lever 
will bend under a pressure that a 
short one would easily sustain), and 
thus; by giving way to the resistance, 
the lower end, or' that which is ap- 
plied to the screw, will hang back a 
nttle, and will not, therefore, go 
quite so for or so fast as the ‘upper 
end of the driver, or the hand. If, 
then, we suppose that the upper part 
of the driver should in one revolution 
pass through three inches, while the 
lower part should only pass through 
two inches and a half, the power will 
be as much greater than it would be 
if the driver were non-elastic, as 3 
is greater than 21* or the power of 
the driver would be increased by its 
elasticity as 6 to 5. Now, a screw- 
driver, whose width at the lower end 
is 1 inch, consists of 2 inches, of half 
an inch each, having their fulcra just 
over the centre of the head of the 
screw, and as, in one revolution, 
each lever will pass through 1 J inch, 
the tfhole distance passed through by 
the acting power would be, three 
inches ; Utid if the driver were non- 
elastic, the power and resistance 
would be to each other inversely as 
their respective velocities ; and a 9 the 
screw, vc resistance, would only move 
through a space equal to the distance 
between two of its spirals (and this; 
m one, revolution, must be the case), 
if this distance bestated at one-eighth 
of an inch, then this power would 
travel three inches, or twenty-four 
times as fai, m the same time as the 
resistance ; 4he power would there- 
fore be mechanically multiplied 24 
times. But as the effects of the elas- 
ticity have been stated to be 1 in 6 in 
favour of the velocity of the power. 

It will be 1 iii 6 in favour of its effi- 


12 ? 


ca^r ; and instead of the power being- 
as 24 to 1, it will be nearly a a 29 to £ 
The first part of every mechanical 
operation is the most difficult to be 
performed, from causes which could 
easily be explained, but which would 
be out of place here. In driving a 
screw, the resistance is the greatest 
at first* and this very circumstance 
renders the elasticity of the driver 

more particularly serviceable at this 

moment than any other, for the in- 
creased resistance causes the screw to 
remain stationary for a short time 
after the handle has begun to move, 
and therefore is the means of in- 
creasing the power, by diminishing 
the velocity of the resistance ; ana 
this, too, at the very moment when 
such, relief is most wanted, viz. the 
beginning of the operation. Ela 9 ti- 
dty, therefore, practically speaking, 
will be one cause of the increased 
power of along screw-driver; though 
I take it to be unphilosophical, in 
estimating the power of a machine 
{ unless , for practical purposes, we ore 
expressly desired so to do), to consider 
an / imperfections that may have 
arisen in the construction, or from 
the physical properties of the mate- 
rials from which such machine may 
be composed. The smallness of the 

X ! of deviation from a perpends 
being as the length of the driver, 
is also another cause (in practice) ; 
but this also arises from supposing 
the operation to be performed m an 
imperfect way; for if the man hold 
his hand steady (which in all opera- 
tions we suppose him to do, unless ex* 
pressly told to make allowance for 
the contrary), there would be no such 
angle of deviation at alL 

I. am. Sir, yours, &e. 

D. H. In— y, 
Portsmouth, Nov. 2, 1821. 

SiR/ — No one can have a fairer 
claim to give an opinion on any sub- 
ject than he who is the subject of 
discussion ; I therefore asserts the 
right of replying to a query which, 
was stated by one of your Corre- 
spondents, answered by another, and 
that answer ridiculed, in a somewhat 
flippant manner, by a third. 
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The acknowledged superiority of 
•my long to my short-handed driver , 1 
have experienced to be this : a very 
small error in the direction of the 
short-handed ^crew- driver, quickly 
occasions its edge to slip out of the 
groove or nick in the heads of my fa- 
mily. But it is obvious, that the 
greater the deviation of the screw- 
driver from the axis or direction of 
the screw, the greater must be its 
power, that power being propor- 
tionate to the sine of the angle of de- 
viation ; or, in other words, the dis- 
tance between the end of the handle 
and the' line of direction of the screw 
acts as a lever. 

A short spud of a tool is sure of 
disfiguring my face, mutilating my 
cloven head, -and of bearing me un- 
equally against one side of the road, 
as well as of tearing and defacing the 
hed prepared for , 

I am. Sir, 

Your humble servant, 

' Screw. ‘ 

November 3, 1824. 


TAPPING NUTS. 

Sir, — At page 445 of your valua- 
ble Magazine, T. C. D. gives a me- 
thod of Tapping Nuts, .which he 
considers is not generally known. 
I can assure him that he is mistaken, 
for I have seen it followed 26 years 
since in Scotland, and no one ap- 
peared in the least astonished. The 
astonishment of his workmen proba- 
bly arose from the circumstance of 
his inserting a wedge, 6-8ths by 
3-8ths, together with a tap l-8th of 
an inch in diameter, into a nut only* 
2-8ths ! 

It is erroneous to assert that an ex- 
cellent thread is formed by this me- 
thod ; for every one who knows any 
thing of screwing will perceive, that 
an iron wedg& will carry off the sharp 
top of the thread. .What I have seen 
used for the above purpose, ' was a 
slip of sheet brass, which will not. 
materially injure the screw. 

I am, Sir, 

Your obedient servant, 

D. Screw. 

' Sheffield, October 9, 1824. 


INQUIRY.- 

NO. 77- — RAYS op the suit. 

The rays of the sun, collected by a 
concave metallic, or glass mirror, or 
transmitted through a convex lens, 
burn intensely at the focal point ; the 
light of fire, collected by a metal mir- 
ror, has also a great heating power ; 
but if collectedly a glass mirror, or 
transmitted through a convex lens, 
iio sensible heat can be perceived. — 
Can any. of your readers account for 
this seeming paradox ? 

I am. Sir, '■ ' 

‘ Your obedient servant, 

' J.B. 


ANSWER TO INQUIRY. - 

NO. 50. — OPTICS. V 

: If a convex lens, of any focal length ,• 
greater than the focal length of the 
eoncave one, be placed with its focal 
point to correspond with the anterior 
focus of the concave lens, parallel 
rays, after passing through the two 
lenses, will again become parallel. 
This is^ in fact, the form of the Ga- 
lilean telescope, -the concave lens 
being applied to the eye. 

I am, Sir, 

Your obedient servant, 

. t J. B. 


CORRESPONDENCE. 

We shall be glad to hear again from 
Nimrod. 

' Communications received from — J. 
Phelps — Lewis M pore — W. Y. — Jack 
Robinson— A Young Engineer— N. Wales 
— R. B. P.— C. D. W + 8— W. C.— 
Alfred Hall-P. G. D.— E. J. Mitchel— 
A Mechanic — Nauticos — A Constant 
Reader— W. J. €.— A. F. S.— R. W. D. 
— W. C., *c. 


Communications (post paid) to be addressed to 
tbe Editor, at the Publishers’, KNIGHT and 
LACEY, 54, Paternoster-nm, London. 
Printed by B. Bunslby, Bolt-court, Fleet-street* 
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PBOCX98 09 COINING AT THE 
EOYAL MINT. 

The blanks, after being cat oat by Bol- 
ton's cutting-oat press, described voL i. 
p. 249, are carried to the sizing-room, 
where each individual piece is adjusted 
to its standard weight. The light pieces 
are selected for remelting, and the heavy 
ones, if not considerably beyond weight, 
are reduced to their standard weight by 
rasping their surfaces with a coarse rasp 
or file. r rhe superior accuracy of Mr. Bar- 
ton's beautiful machine (described in our 
last Number) has considerably abridged 
the labour of this inelegant and unme- 
chanical process. 

The pieces thus adjusted are in a state 
of great hardness, from compression by 
the rolling and drawing processes, and 
by which, in fact, their latent heat has 
been squeezed out. They attain their 
softness again by being heated to a cherry 
red heat in a reverberatory furnace ; after 
which they are boiled iu very weak sul- 
phuric acid, which makes them very clean, 
and of a very white colour. When dried, 
either in warm sawdust, or over a very 
slow fire, they are in a state for the two 
next processes, which are the milling, 
and the coining or stamping. 

The operation of milling is to be per- 
formed round the edge, to prevent their 
being clipped or filed, which was a fraud 
commonly practised upon the ancient 
money made before the introduction of 
milling or lettering round the edge. The 
construction of the milling machine will 
be easily understood, from the inspection 
of the 1st and 2nd figures given with the 
present Number, being an elevation and 
plan of the same. The parts which 
operate upon the piece of money, con- 
sist of two steel bars or rulers, DD, the 
adjacent edges of which are cut or fluted ; 
the lower bar, seen in the plan No. 2, 
is immoveable, being fastened down by 
two clamps to a cast iron plate, D, 
forming the base of the whole machine ; 
the upper bar is prevented from rising 
by the two vertical pieces, but has the 
liberty of moving backwards and for- 
wards in the direction of its length, 
and is guided in such motion by laying 
half its thickness in a groove formed in 
the plate D. Aradc,CC,fig. 1, is fixed to 
the moving ruler, which engages in the 
teeth of the wheel B, mounted on an 


axis lying across at right angles to tfr* 
ruler, and supported at its ends by two 
Standards, rising up from the plate D. 
Oh one end of the axis a handle is fixed 
for giving motion to the machine. Two 
blanks are put into the machine at the 
same time, as seen in the second figure, 
and the lower ruler can be made to ap- 
proach nearer to, or recede farther from, 
the upper ruler, by the two screws, ff> to 
take in a different-sized piece between , 
them. The operation of the machine is 
veiy simple. Two blanks being placedbe- 
■ tween the edges of the rulers, the handle, 
A, is turned round half a turn, which moves 
the upper ruler endways, sufficient to 
mark the blank all round the edge. The 
two milled pieces are then taken out, and 
two other Hanks are placed between the 
rulers ; the handle. A, being turned half 
round in an opposite direction, carries 
the upper ruler back again to the position 
in which it first stood ; thus two more 
blanks are milled, and so on. The ma- 
chine is placed upon a strong wooden 
bench, to raise it to a convenient bright 
for the man who turns the handle ; the 
blanks are placed in the machine by a 
hoy, near to that where the handle is. 

The third and fourth figures prefixed are 
further illustrations of Bolton's cutting- 
out press (described p. 249, vol l.) Fig. 3 
shows the manner of the horizontal 
wheel acting on the roller, F. (See the 
figure, p. 249.) It represents a horizon- 
tal plan of the upper part of the axis. 
S, fig. 3, is part of the rim of the large 
wheel, and T, one of the projecting 
cogs, which, when the wheel turns in 
the direction of tbe arrow, will take the 
roller F, at tbe end of the lever FD, and 
turn the lever roond in that direction 
which will wind up the screw, and raise 
tbe punch out of the die. This action 
also draws a rod, H, which is connected 
with the lever by a joint ; the othqr end 
is connected Ufith a bended lever, from 
the other end of which a rod descends, 
and has a piston fixed to it. Figure 4 is 
the catch. At K it is moveable on a joint 
E, and is thrown upward by a spring, k. 
To this spring a cord, O, is fastened, 
and the lower end of the cord has A 
treadle fastened to it. 

The Engraving on the following fige 
is the perspective view, promised in oqr 
last, of Barton's Rollisg Machine. 
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BRIAD AND POTATOES — MINUS. 


BREAD AND POTATOES. 

Sir, — I shaU feel greatly obliged 
to any of your Correspondents Avho 
will furnish me, through your Maga- 
zine, with a description of the mill 
used for grinding potatoes for the 
baker, or who win inform me where 
I can procure it. I am . fully con- 
vinced, by trial, that potatoes tend 
to make bread lighter than wheat- 
flour alone can ao, and chemical 
analysis shows bread so made to be 
wholesome and nutritious. It will, 
perhaps, excite surprise that I should 
recommend a practice for which 
bakers are generally condemned and 
held up as a body of men who pick 
our pockets and feed us with poison ; 
but, if they confined the mysterious 
part of their science to the introduc- 
tion of potatoes, we need be under 
no apprehension about the latter, 
though there might be some difficulty 
in acquitting them of the former, 
because bread is made at less expense 
with an admixture of potatoes than 
with flour alone ; but who would 
deal with the baker who should ad- 
vertise cheap bread, composed of 
flour and potatoes? — Prejudice, in- 
vincible prejudice, would be his ruin. 
The people must have pure wheaten 
bread, and so white to boot, that it is 
impossible it can be pure. The baker 
is thus compelled, nolens volens, to 
have recourse to deception, and to 
plunge his thumbs into as strange a 
composition of heterogeneous ingre- 
dients as that into which the pilot’s 
thumb was introduced by the weird 
sisters of Shakspeare, and with a 
somewhat similar effect — a train of 
ghostly loaves are raised, and the cus- 
tomers are satisfied. 

I wish to take this opportunity of 
correcting a nr statement in " Cob- 
bett’s Cottage Economy,” respecting 
the comparative merits of wheat ana 
potatoes, to the latter of which he 
appears to entertain as rooted an an- 
tipathy as if all pommes de terre were 
grands homines de terre . Let him 
rail against potentates if he will, but 
let him not send forth such a libel 
against potatoes as to assert, as “ an 
established fact*” that they contain 
only one tenth of their weight of 
nutritive matter; whereas it has been 
ascertained, by Sir H. Davy, Gay 


Lussac, and other chemists, that one 
quarter of their weight is nutritive 
The quantity of- nutritive matter, 
thus calculated, in an acre of pota- 
toes, so far from being, as Cobbett 
attempts to prove, much less than 
that in an acre of wheat, is more 
than double. I will meet him on his 
own ground , an acre of which, he 
states, will produce 32 bushels of 
wheat, or 300 bushels of potatoes ; 
now, 32 bushels of wheat weigh 
1920 pounds, and 30u bushels of 
potatoes weigh 16,800 pounds, one 
quarter of which, viz. 4200 pounds 
is nutritive, making a balance' of. 
2280 pounds in favour of potatoes. 
The parings are not deducted, but 
neither is the bran, the weight of 
which is ten pounds in every sixty, 
or in every bushel, which will, at 
least, equal the loss in paring the 
potatoes. 

I am. Sir, 

Your humble servant, 

Philo-Murphy. 


minus. 

Sir, — In your 60th Number you have 
a communication from a Correspondent 
“ Piger,” proposing a difficulty con- 
cerning the multiplication of quantities 
affected by the algebraic sign Minus. 
I have a fellow-feeling for “ Piger," 
well recollecting to have been greatly 
annoyed by the same apparent paradox 
which disturbs him. 1 Almost despair 
of being able to make the matter clear 
to him, but I will try. Suppose a man, 
in keeping his accounts, had different 
pages in his book, for debts which he 
owes, of different values ; debts of 
1000, debts of 500, debts of 100, &c. 
The pages appropriated for these might 
be headed, respectively, -1000,-500, 
— 100. Under any one of these heads, 
a 3 would signify that three such debts 
existed ; «0, that there was no such 
debt existing ; but a — 3 would show 
not only that no such debt existed, but 
that the account of debts of that value 
was three terms below nothing; in other 
words, that there were three sums of 
that value due to the account, and the 
page would exhibit (in terms of a debt 
of a certain value) an actual credit of 
three times the heading of the page. 

I subjoin the following demonstra- 
tion, which is a note of the editor of 
the translation of Euler. 
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VALLANCl’s CROSS-CUTTING 

** If we consider the product arising 
from the multip lication of the two 
quantities, a — 6 and c — d, we know 
that it is less than that of a—bx c, or 
of a c—b c : in short, fro m this product, 
we must subtract that of «— d xd; but 
the product a— b x c— d becomes a c— 
be— ad, to which is to be annexed the 
product of —b x —d, and the question 
is only which sign we must employ for 
this purpose, whether + or — ? Now 
we have seen that from the product 
a c— b c we must subtract the product 
of a — b x d , that is, we must subtract a 
quantity less than ad ; we have, there* 
fore, subtracted already too much 
by the quantity b d : this product must 
therefore be added, that is, it must 
have the sign + prefixed ; hence we 
see that —bx—d gives + b d for a pro- 
duct, or (— ) minus multiplied by (,— ) 
minus gives ( + ) plus. 1 *— Note, p. 12, 
English translation of Euler. 

If once you consider a minus quan- 
tity as a debt, you may deal with it as 
with any other article whatever ; whe- 
ther a man is minus nine pounds, or 
minus three debts of three pounds, is 
equally easy to be understood ; but, in 
the first case, he is nine pounds out of 
pocket, in the second he is nine pounds 
in pocket, and — 3 x — 3 = + 9, or 
— a x — b— +ab. 

I should be veiy glad to hear that 
my view of the subject has given Piger 
any salifaction. 

I am. Sir, 

Your humble servant, 

B.Q.T. 


V ALLAN CB’S CROSS-CUTTING SAW. 

# Sir, — In answer to our friend N au- 
ticus (p. 39, vol. ii.), who seems not 
to comprehend how my Cross-cut- 
ting Saw is to be used horizontally, 
wrought by a pendulum twelve feet 
long, I have to inform him, that the 
length of the pendulum is no hin- 
drance to cut trees close bv the 
ground. The shaft (see the figure, 
p. 49, vol. ii.) which communicates 
the motion from the pendulum to the 
saw, can be placed either higher or 
lower, so as to give the proper mo- 
tion to the saw ; and a tree may be 
y thus cut nearer the ground than it can 
be done with the common cross-cut 
saw. It is not intended that the frame 
should prevent the saw from cutting 
the tree, until it comes to the rod 


SAW — GENIUS OF INVENTION. 133 

that the saw slides on (F), when the 
frame is fixed to the other side of tlie 
tree, and the saw wrought till it 
meets the first cut. 

I am. Sir, 

Your obedient servant, 

Dlxon Valdance, Mechanic. 


GENIUS OF INVENTION. 

** If you would have a man display . 
all the native resources of his mind,” 
says an eloquent writer in the Edin- 
burgh Review — “ if you would bring 
all his faculties and powers into full 
activity, you must deprive him of all 
adventitious assistance, and render 
him exclusively the architect of his 
own fortune. It is not to those who 
have been bom with a competency, ’ 
but to those who have been bred in 
the hardy school of poverty, and who . 
have raised themselves to an emi- 
nence that mankind are indebted for 
almost all those improvements and 
inventions which have so greatly ex-, 
tended the empire of mind and mat- 
ter, and made such vast additions to 
the sum of human happiness. Not- 
withstanding of its being the great 
avenue to power and emolument, it 
has been frequently remarked, that 
there is scarcely an instance of an 
individual possessed of 500/. per an- 
num of patrimony making any figure 
at the English bar ! The same ob- 
servation might be extended to most 
other professions. Necessity is the 
grand goader, and therefore poverty 
is a part of the universal system.” 

Why, then, should a man be ac- 
cused of being radical or jacobinical, 

' merely for saying, “ I know no other 
claims to my respect than those 
founded on useful talent, coupled 
with industrious and honest applica- 
tion.” What are hereditary honours 
and riches, in comparison with the 
meritorious application of talent ? 
Have not both the first been trans- 
ferred to the owner by another , in 
whom alone all the claim centres 
and remains of all the honour, or 
perhaps all the disgrace , of having 
acquired them? How widely dif- 
ferent is not the case with the man 
of talent ? To him belongs all the 
honour exclusively : he l* indebted to 
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LONDON IMPROVEMENTS. 


no one but himself. What an enviable 
badge 1 What are hereditary honours 
compared to it ? The only transfer 
that, in his case, takes place, con- 
sists in his transferring, not to his 
heirs only, as in the above is the 
case, but to the community, nay, to 
posterity, those immense, those last- 
ing ana incalculable benefits, which 
talent alone can confer. 

The useful inventor takes a mite 
out of the millions he confers ; this 
I call princely liberality; whilst the 
nobles and the great, who claim on 
hereditary grounds, take the millions, 
too often without even returning the 
mites to those who have contributed 
the millions. By purse-proud fools, 
and such other undeserving beings — 
by such real paupers in talent ana in- 
dustry, the useful man of talent is 
often called a schemer — a needy ad- 
venturer — a beggar — or a member 
of " the swinish multitude l” And 
why? — Merely because he is not 
living on the bounty of his ancestors, 
or, as a sinecurist, on the charity of 
the community. Any idiot can con- 
sume the earnings of others which 
are given to him ; and if poverty is 
a disgrace, it can only be that po- 
verty which indolence cherishes, or 
extravagance creates; including the 
poverty of mind so common with the 
self-sufficient man of purse, who, al- 
though possessed of the opportunity, 
seconded by splendid means for cul- 
tivating his mind, and applying ta- 
lent so engendered, in the innate po- 
verty of his narrow mind* fails to do 
so ; whilst the man deficient of pro- 
perty, energetically, and under every 
galling disadvantage, breaks down 
the greatest of all obstacles, not 
only to live truly independent, but 
even to give fortunes to others . He 
wants no one to confirm his nobility, 
much less to confer it : he ennobles 
himself, for his heraldic vouchers of 
true nobility are to be read in every 
invention or improvement by which 
the community is benefited — monu- 
ments more convincing and more 
lasting than those explored by the 
Herald Office; and. as to his being a 
pauper , is he not rather a treasury, 
upon which all the world draws , with- 
out its ever stopping payment ? Here- 
ditary rank and wealth sink into 


insignificance, compared with mb 
distinctions. 

I am. Sir, 

Your obedient servant, 
Junius Anaxarchus. 


LONDON jltfPR0VRMENT8. 

Sir, — I beg to hand you for inser- 
tion a continuation of the “ Improve- 
ments of London/’ proposed ninety 
years ago, as desireabyT. N.; who 
observed, ** It will show how far it 
has been acted on in our day/’ In 
the cases which I now submit, he will 
see that it has been done exactly as 
proposed. 

“ The Custom House is a place 
which, by its use and situation, can 
hardly fail of being visited by 
strangers. I could have wishea, 
therefore, on that account, and like- 
wise because we are more famous 
than our neighbours for naval affairs, 
that this building had been more 
costly and magnificent : it would 
make a seasonable impression on fo- 
reigners, even at their landing, of 
the majesty and wealth of the British 
nation ; to which, let me add, its si- 
tuation by the water-side gives it a 
still jester claim to grandeur and de- 
coration, and it is a pity so public 
a building should want what is so re- 
markably mist. 

“ The India House is certainly un- 
worthy of the Company’s figure in 
the trading World, and would better 
suit with the common life of a single 
Director, than thepomp and state of 
the whole body. The fabric, indeed, 
is built in taste, but there is not 
enough of it; and if they had thought 
of adding a portico in the middle, it 
would have looked more like a 
finished building than it does now. 

** St. Martin 9 s Church. — I could 
wish, too, that a view was opened from 
the Mews to St. Martin’s Church. 
I don’t know any one of the modern 
buildings about town which better de- 
serves such an advantage : the portictT 
is at once elegant and august, and 
the steeple above it ought to be con- 
sidered as one of die most tolerable 
about town. If the steps arising 
from the street to the front coula 
have been made regular, and on a 
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TIM BUR CALCULATION — DIURNAL 

line from end to end, it would have 
given it a veij considerable grace.” 

If T. N. will go to the three places 
above alluded to, he will see how the 
proposed improvements have been 
eince executed, or are at the present 
moment executing. 

1 am. Sir, &c. 

Julius. 

October 28, 1824. 


MOTIONS OF THE BAROMETER \S$ 
CALCULATING PRICE OF TIMBER. 

Sir, — A more concise mode of 
reckoning the value of Deals, than 
that given by “ A Timber Mer- 
chant’s Foreman,” in your last, I 
think is the following': — Consider 
every penny in the value of a deal 10*. 
then half tne price in pence will be 
the value of a long hundred of deals 
in pounds. 


Deals at 7s. id. each *= 88d. -4- 2 *= 44/. per hundred. 

Deals at 8*. Id. each = 9 7d. •+■ 2 ■■ 48/. 10*. ditto. 

Deals at 7s. 9 d. each « 93d. 2 « 46/. 10*. ditto. 

And, on the contrary, double the price in pounds will give the value of a deal 
in pence, thus : — 

Deals at 46/. 10*. per hundred, x 2 *■ 93d. = 7*. 9 d. 

Deals at 48/. 10*. per hundred, x 2 *= 97 d, = 8*. Id. 

Deals at 44/. per hundred, x 2 88 d. « 7s. id. 


The reason of this is very clear : 
I20rf. is 10s.; therefore, if a deal 
cost Id. it is evident 120 would cost 
10*. Or, if yeur Correspondent had 
confined himself to multiplying the 
price in shillings by six only, it would 
produce the same result without the 
aliquot parts of a pound, by con- 
sidering the shillings pounds, and 
adding thereto the value of the pence 
in the same denomination, thus : — 
Deals at 7*- 4d.‘ each, x 6 « 24d. * 
2 + 4 2 « 44/. as before. The re- 
verse : divide the pounds per hun- 
dred by six, will give the value of 
one in shillings and pence. Deals 
at 46/. 10*. per hundred +• 6 = T$. 9d. 
or 46*. 6d. 6 - 7*- 9d. 

I am. Sir, &c. 

Nov. 14th. J. S. 


DIURNAL MOTIONS OF THE 
BAROMETER. 

Sir, — The Monthly Magazine for 
the 1st of January, 1806, came into 
my hands, by accident, a few days 
subsequent to the appearance of my 
communication in the 42d Number, 
vol. II., of your Magazine, wherein 
Iperceived accounts of the Diurnal 
Variations of the Barometer, ex- 
tracted from papers submitted to the 
Royal Society. I was somewhat sur- 
prised at this, as I had failed in ob- 
taining any information on the sub- 
ject, though, as I stated on a former 


occasion, I had, in anticipation* made 
several inquiries after it. 

These papers are as confirmatory 
of the hypothesis I have advanced, as 
the nature of the instruments, and 
the times and places, of observation, 
were capable of rendering them. 
There are a variety of circumstances, 
general as well as local, to be taken 
into account in making observations 
on this phenomenon, even with the 
instruments best adapted for the pur- 
pose, which cannot fail to have con- 
siderable influence in rendering such 
small effects almost imperceptible, 
and, with a common barometer, to- 
tally out of the reach of the most 
acute observer. 

Enclosed, you have the extracts al- 
luded to, which- you will oblige me 
by giving a place in your pages. 

I am. Sir, Ac. 

Wm. Gilman. 

Royal Society, London, 
Jan. 1, 1806. 

Henry Cavendish, Esq. a member of 
this learned body, has submitted to the 
Society an “ Abstract of Observations on 
a Diurnal Variation of the Barometer be- 
tween the Tropics,” by J. Horsburgh, 
Esq. This Gentleman, in his voyage to 
the East Indies, employed two marine 
barometers and thermometers, which 
were exposed to a free current of air in 
a cabin, where the basons of the baro- 
meters were thirteen feet above the level 
of the sea. The hours for observation 
were at noon, four and twelve in the 
aftemooh, ana at four and seven in the 
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morning; because the mercury in the 
barometer had at these times been proved 
to be regularly stationary between the 
tropics. It was found that, in settled 
weather, in the Indian Seas, from eight 
a.m. to noon, the mercury was not only 
stationary, but, at the poiut of the 
greatest elevation ? afternoon, it began 
to fall, and continued falling till four 
o’clock, when it was at the lowest point 
of depression. From four to five the 
mercury rose, and continued rising till 
about nine p. m., at which time it had 
gained its highest elevation, and conti- 
nued stationary till midnight; it then 
fell till four o’clock, when it was as low 
as it had y been in the preceding after- 
noon ; from this time it rose till seven or 
eight, and continued stationary till noon. 

Thus was the mercury subject to a re- 
gular elevation and depression twice in 
twenty-four hours, in settled weather, 
and the lowest station was about four 
o’clock In the morning and evening ; 
from these times till eight in the morn- 
ing and nine ia the evening, it had a re- 
gular tendency to rise, when it was sta- 
tionary till noon and midnight. 

In unsettled and blowing weather, 
especially at Bombay, during the rains, 
the regular ebbings and flowings of the 
mercury could not be perceived. The at- 
mosphere seems to produce a different 
effect on the barometer at sea from what 
it does on shore, as the following abstract 
will show : — 

From leaving the Land’s-End, the mer- 
cury was fluctuating and irregular till 
they came to lat. 26. N. long. 20 W. ; it 
then uniformly performed two elevations 
and two depressions every twenty-four 
hours. From lat. 26. N. to 10. N. the 
difference of high and low stations of 
mercury in the barometers was not so 
great as it was from lat. 10. N. to 25. 8. 
Within these last-mentioned limits, the 
difference of high and low stations of the 
mercury in the barometers was from 500 
to 900 parts of an inch, both in the daily 
and nightly motions. 

In lat. 28. S. it was again fluctuating, 
and continued so till 27. S., when it be- 
came subject to the equatropical motions, 
and continued so till the ship reached 
Bombay, August 6, 1802. On shore, 
for the first sir days, the mercury had a 

motions ; but^rom the l^th to the^22d of 
August, they could not be perceived. 

On leaving the harbour, they were 
again very perceptible, and continued so, 
with great uniformity, till the arrival 
of the ship in Canton river^ October 4. 
It then became nearly stationary, and, 
on shore at Canton, the barometer had 
little tendency to the eqnatropical mo- 
tions through the months of October and 
November. Observations similar to the 
foregoing were made from this time till 
the arrival of the ship in Margate Roads, 


which went to the confirmation and ©sir* 
blishment of the same facts. 

Mr. Professor Playfair has presented to 
this Society, “ A Comparison of some 
Observations on the Diurnal Variation* 
of the Barometer, made by M. Lamanon, 
in Perouse’s Voyage round the World, 
with those made at Calcutta, by Dr. Bal- 
four.” 

The agreement between these Is re- 
markable. Dr. Balfour found, during 
the whole lunation, in which he observed 
the barometer from half-hour to half- 
hour, that the mercury constantly fell 
from ten at night to six in the morniug, 
and from six to ten in the morning It 
rose ; from ten in the morning to six, it 
fell again, and, lastly, rose from six. to 
ten at night. The greatest height is 
therefore at ten at night and ten in the 
morning, and the least at six at night 
and six in the morning. 

The only difference between this and 
the result of M. Lamanon’s observations 
is, that, according to the latter, the mi- 
nimum is stated to have happened about 
four instead of six. 

According to Dr. Balfour, the varia- 
tions of the barometer are connected 
with the reciprocations of the sea and 
land winds during the' day and night. 
But the probability of this supposition 
is destroyed by the observations of the 
French navigators. These observations 
were made too far out at sea to leave 
room for supposing, that the land winds 
had any influence m the phenomena to 
which they refer. 

It is, at the same time, doubtful whe- 
ther those phenomena can be ascribed to 
the atmospherical tides produced by the 
sun and moon, as the ebbing and flowing 
of the mercury in the barometer appears 
to have no dependence on the position of 
these luminaries relatively to one ano- * 
ther, but happens, it should seem, con- 
stantly at the same hour, in all aspects 
of the* moon, and all seasons of the year. 


brown's pneumatic engine. 

Sir, — Y our Correspondent J. Y., 
in p. 31, of vol. hi., says — “ Mr. 
Brown's contrivance is not new." I 
shall not at present inquire into the 
truth of this statement, but I will 
venture to affirm, that J. Y., like the 
ingenious men to whom he alludes, is 
asserting that which is erroneous. 
The machine which J. Y. saw in full 
action, is nothing more than a model 
of the air engine invented by the 
Rev. Mr. Sterling, and for which he 
obtained a patent. The principle 
imon which this engine acts, is by 
the alternate expansion and con- 
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ANSWER TO INQUIRY. 


oensation oi the same air, by means 
of two cylinders joined together by a 
small tube, through which the air 
passes from one cylinder to the other. 

I urn. Sir, &c. 

D. Screw. 

Sir, — Observing, some time ago, 
a description of an engine called Mr. 
Brown’s Gas Engine, which was said 
to be a grand discovery, but not 


137 

having heard any thing very lately 
about it, I should be much obliged 
if any of your Correspondents can 
inform me whether it has been ap- 
plied to any purpose where a com- 
parison could be made with steam 
engines of the present day ? 

I am. Sir, 

Your obedient servant, 

A. F. S. 

Commercial Road. 


ANSWER TO INQUIRY. 


NO. 57. — RAISING WATER. 




Sir, — I send you a Plan for Raising 
Water, which I think will answer the 
inquiry of your correspondent J.B.B. 
p. 368, vol. 11 . 

A is a strong cistern, B an air- 
pump for forcing air into A 5 C is a 


pipe soldered into A, reaching within 
an inch of the bottom. D is a pipe 
which supplies A. When it is about 
three parts full, it must be turned off 
at e. The reservoir is pumped as 
full of air as possible, by means of 
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tiie air-pump, B ; the water will then 
be forced trough C as high as 
wanted 

I am. Sir, 

Respectfully yours, 

P. Vanrydb. 

[We have received several other 
answers to this inquiry, of which 
J. B. B. may have inspection on 
making his wishes known to us. The 
above we have preferred for its sim- 
plicity. — Ed.] 

I have also sent you a plan of 
two Pumps, which I nave frequently 
geen wonting in Holland. 

A is an upright piece fixed in the 
platform E ; B, a cross piece, working 
m a groove made in A, and attached 
to the suckers of the pumps, C, which 
are worked by two lines, f ; D, a 
trough to carry off the water. Thus 
two men can raise an immense quan- 
tity of water in a day, as there is a 

PERKINS’S STEAM ENGINE. 

The claim of Mr. Perkins to the 
invention of his new Steam Engine 
is contested by a Mr. James Scott, of 
Rhode Island. 

“ The principle (he says) to which 
I alluded is capable oi an infinite 
variety in its application, and em- 
braces every possible construction in 
which the steam, condensed both by 
pressure and reduction of tempe- 
rature, returns to the place of its 
generation to be used again— such 
is the broad ground of my claim. In 
my engine the working cylinder is 
within the boiler, and entirely sur- 
rounded with the fluid, and the 
whole is enclosed in a furnace of 
sheet iron. The steam, after giving 
motion to the piston, is forced hy its 
reaction into another vessel, which 
I call a cooler ; and from this last 
the boiler is resupplied by means 
of a small pump, and is kept al- 
ways full. 

“ As none of the fluid is lost ex- 
cept from the unavoidable imper- 
fection of the apparatus, I farther 
proposed the use of aether or spirits 


instead of water. These fluids exert 
a given force with comparatively 
small expense of heat— an object of 
prime importance ; for, in proportion 
as the requisite heat is lessened, the 
weight and size of the boiler and 
furnace may be diminished, as well 
as the cost, weight, and storage of 
fuel.” 


MINUS. 

Sir,— I have lately had a discussion 
with a friend of mine^who has the same 
faith as your correspondent “ Piger,” 
respecting the existence of negative 
quantities, but who, like him, was un- 
able to explain it to his own satisfac- 
tion. I rather think there are many 
others who entertain the same sort of 
faith in this matter, which, indeed, is 
not surprising, when such learned ma- 
thematicians as Euler, Maclaurin, and 
Monsieur Clairaut, have put forth the 
doctrine, although they have not rea- 
soned sufficiently clear on the subject 
to bring conviction to our understand- 
ing. The existence of negative quan- 
tities has, therefore, been taken on 
trust, and I see no impropriety iu ac- 
knowledging myself a dissenter from 
this universally established truth , as 
others, whose opinions are worthy of 
respect, have set the same example. 

1 would refer your correspondents, 

“ Piger” and “ Roderick,” to William 
Frend's Treatise on the Principles of 
Algebra, published in 1796, in which 
they will find the existence of negative 
quantities altogether denied. After 
explaining the meaning of the alge- 
braic characters, Mr. Frend proceeds 
to state that — “ In writing down num- 
bers, with their relations, in algebra, 
it is improper to begin with any of the 
marks but those of numbers. The 
numbers must be first written down, to 
or from which another is to be added 
or taken away, into or by which another 
is to be multiplied or divided. The 
same is also obviously necessary for 
the marks of equality or difference. 
It is improper to unite thus : — a + b 

x c - ; it should be, b x e — a = 
e 

Again, to write thus, b x c— a* — f * 

is not only improper, but absurd, as 
will be seen by attempting to read it. 
From b into c take at the remainder is 
equal to some number which we will 
call m: but the mark — before / 
denotes that it is to be taken away 
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from some number which is not writ- 
ten down, and we cannot make any 
sense of the expression — 

Minus multiplied by minus is said to 
produce plus in compound quantities, 


merely for convenience in shortening 
the process, as Frend very clearly ex- 
plains by changing the signs and pro- 
ceeding by addition, although, in Act, 
it does not of itself produce that remit. 


Multiply 2 a + 3 6— 4 c 

into a — b — c 


from a product 2a*+3a6 — 4ac 

takers 2 ab + .34 *- Abe 

from a — b's product 2a 9 + ab — 4ac — 34« + 4 be 

take c's product 2ac +3dc-4c* 

whole product 2 efi + ab -6 ac — 34* + 4 c + 4 c* 


The shorter way, by changing the mark, and adding the several products. 

Multiply 2a + 3b — 4 c 

into a — b — c 


a’s product 2 a* + 3 a 4 — 4a c 
h*s prod, with m changed —2 ab — 3 4* + 4 b c 

prod, with m changed —2ac — 3 b c + 4 c* 

2o 8 + ab — 6 a c — 3 4® + be + 4 c* 


Those who endeavour to support pears, therefore, to me, to he a part of 
his theory define a negative quantity a compound quantity only, and * W . of 
to be that which is to be substracted, itself, it cannot possibly exist, 
yet we cannot understand how a quan- 1 remain. Sir, 

tity is to be subtracted without an affir- Your obedient servant, 

^native quantity preceding it. It ap- Amicus, 

PRACTICAL GEOMETRY ; BY T. S. DAVIES* 


NoH. 

THE COKE AND ITS SECTIONS. 

It will be needless to tell my read- 
ers what a cone is, but still it may 
be necessary to state the conditions 
that determine a cone to be of any 

S articular character, as well as to 
efine a few of its parts. 

When the base of a cone is a circle, 
and the vertex or summit at equal 
distances from any three points in 
that circular base, the solid is said 
to be a right cone, and of such a 
one we will suppose ADE (fig. 1) to 
be a. perspective representation, the 
dotted lines in the figure being in- 
tercepted from the sight by the parts 
Standing before them. If a sector of 
paper (as fig. 2) be wound round till 
the edges, AB, AC, coincide, the sur- 
face will be that of a right cone. 

In the present paper the problems 


• The Diagrams illustrative of this 
article will be given, with the continua- 
tion, in our next.— Edit. 


will refer to a right eone, which is 
so cut that its base is circular. Such 
a cone may be also cut in different 
directions, as in the following 

DEFINITIONS. 

Def. 1. — When the cutting plane 

asses through the vertex. A, as in 
3, the section will be a triangle , 

Def. 2. — When the cutting plane 
is parallel to the base, or such that 
any three of the points in which it 
cuts the conical surface are equidis- 
tant from the vertex, the section is a 
circfe, a perspective view of which is 
seen in fig. 4. 

Def. 3. — When the section is ob- 
lique to the circle, but such as by 
being prolonged it would cut the 
opposite side, or the prolongation of 
tne opposite side, the section is an 
ellipse , as in fig. 5. 

Def. 4. — If the section be such 
that a straight line, KH, drawn idbng 
the middle of it, shall be parallel to 


Digitized by v^ooQle 



140 PRACTICAL GEOMETRY,* BY T. 8. DAVIE*, 


tile side, AO, the section is called a 
parabola, fig. 6. 

Def. 5. — If the section be such 
that a line, KH, drawn along the 
middle of it, converges towards the 
prolongation of the side above the 
vertex of the cone, the section is 
called an hyperbola , fig. 7. 

Dbp. 6 . — If another cone be found 
by prolonging the boundaries of the 
original cone above the vertex, the 
cones are called opposite or vertical 
cones. 

Def. 7* — If the plane which makes 
the hyperbolic section be also pro- 
duced till it cuts the opposite cone, 
the section is called an opposite 
hyperbola. 

I must here re-urge my former 
advice, that my readers will procure 
models, either of wood or clay, upon 
which to study these definitions, and 
the course of problems in this and 
succeeding papers on this important 
branch of Solid Geometry. 

PROBLEM I. 

Having given a portion of a cone, 
to determine the nature of the section 
by which it is cut off. 

Draw any two lines parallel to each 
other, EF, HG, in figures 9,* 10, 11, 
and bisect them in K, L. Take any 
two other lines, as BC, DE, also pa- 
rallel to each other, and bisect them 
inMand N. Draw KL and MN to 
determine the section. 

1. If the lines KL, MN, be parallel, 
the section is a parabola. 

2. If they tend to meet on the same 
side of the curve towards which the 
shorter of each pair of parallel lines 
lies, the curve is an hyperbola. 

3. If they tend to meet on the side 
of the longer of each pair of parallel 
lines, the section is an ellipse. 

Def. 8. — The point O, in which 
the lines MN, KL, (in figs. 9 and 1 1) 
intersect, is called the centre of the 
ellipse or hyperbola. 

Def. 9. — That part of the conic 
section in. which the cutting plane 
first comes in contact, is called the 
vertex of the section, as A in figs. 9, 
10, 11; orKinfigs. 1,4,5, 6, 7, 8. 


•The lines BC, DE. MN, are omit- 
ted in fig. 9, to avoid crowding tbe 

diagram. 


PROBLEM!!. 

To find the vertex of a conic sec- 
tion situated on a plane. 

Case. 1.— -In case of the ellipse 
and hyperbola (figs. 9 and 11), with 
centre O and any convenient radius, 
describe circles cutting the curve in 
two points, m and n. A straight line 
perpendicular to that which passes 
through m and n, cuts the curve in 
the vertex A. 

Def. 10. — The line AO being pro- 
longed to cut both extremities of 
the ellipse, fig. 9, is called the trans- 
verse or major axis. - , 

Def. 1 1 . — The line AO prolonged 
backwards to the vertex of the oppo- 
site hyperbola, is also called the 
transverse axis of the hyperbola, as 
in fig. 12. 

Def. 12. — 1 The line through O 
perpendicular to the transverse axis 
in the ellipse, fig. 9, is called the * 
conjugate or minor axis. There is 
also an imaginary line through O, 
perpendicular to the transverse axis 
m the hyperbola, which is also called 
the conjugate axis, and which, on ac- 
count of its great utility in several 
operations, we shall show, in our next 
problem, how to determine in any 
given hyperbola. 

Case 2. — To find the vertex of the 
parabola. 

Perpendicular to MN, figure 10, 
draw any straight line, WS, limited 
by the curve at both ends. Perpen- 
dicular to the middle, R, of this line, 
draw RA : this line will cut the curve 
in its vertex. A, 

PROBLEM III. 

To find the conjugate axis of a 
given hyperbola. 

Let O be the centre, and A and B 
the vertices of the opposite hyper- 
bolas. Draw any line, H d, perpen- 
dicular to the axis, as likewise AV 
from the vertex ; and on BH describe . 
a semicircle cutting AV in V, and 
join VH. In VH (prolonged, if ne- 
cessary) take HS equal to AB, and 
draw SR parallel to V d. Then HR 
is equal to half the conjugate axis ; 
or, drawing RQ parallel to the axis, 
we cut the perpendicular from O, sc 
that OQ is the semi-axis in its own 
place. 
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RELATIVE EFFECTS OF 
PROBLEM IV. 

There are, in the ellipse, two 
points, in the parabola one, and in 
each of the opposite hyperbolas one, 
which have each received the appel- 
lation of the focus. The reason of 
this name will be shown on a future 
occasion ; our present business is to 
determine them, as we shall have oc- 
casion to use them in our' immediate 
operations. 

Case 1.— In the ellipse, fig. 9. 

Take the distance, AO, m your 
compasses, and, setting one foot in 
V or W, describe arcs cutting AZ in 
P and F. These are the foci of the 
ellipse. 

Case 2. — In the hyperbola. 

Find the conjugate axis OQ, and 
with the distance AQ in your com- 
passes and one foot in O, cut the pro- 
longation of the transverse axis in f: 
this is the focus. The focus of the 
opposite hyperbola is to the left of 
O, at the same distance, fig. 12. 

Case 3. — In the parabola, fig. 10. 

From the vertex A draw any line 
whatever, AO, united by the curve. 
From O draw OT perpendicular to 
the axis, and OV perpendicular to 
AO. From the vertex set off AP in 
the axis equal to one-fourth of TV, 
and P is the focus. 

{To be continued .) 

RELATIVE EFFECTS OF STEAM AND 
GUNPOWDER. 

Sir, — Public attention having been 
directed to the ingenious Steam-gun 
of Mr. Perkins, a short inquiry into 
the relative effects of Steam and 
Gunpowder may not be unacceptable 
to some of your readers. 

Before we conclude that a new 
engine of greater effect has been 
discovered for the destruction of our 
species, let us inquire into the nature 
or that which we possess, and I am 
satisfied we shall rise from the in- 
vestigation startled with the prodi- 
gious power which we may carry in 
a goose- quill, rather than convinced 
that steam, in the state of the great- 
est elasticity in which we can use it, 
will ever rival a power which we may 
pronounce to be stupendous. 

A series of well-conducted and 
decisive experiments were made by . 


STEAM AND GUNPOWDER ill 

Count Rumford, on the expansive 
force of fired gunpowder, a detailed 
account of which, together with en- 
gravings of the apparatus employed 
in so hazardous an undertaking, are 
to be found in the Philosophical 
Transactions for 1797 : of the facts 
and the truth of the results, no sha- 
dow of doubt cau exist, and they, 
therefore, deserve serious attention^ 
In these experiments the Count 
put the small quantity of twelve 
grains of gunpowder into an iron 
chamber, of which the bore was a 
quarter of an inch; weights were 
placed upon a valve closing the ori- 
fice ; the powder was fired, and it 
was found to exert a force of 9431 
atmospheres. Seventeen grains, 
when fired in a similar bore, could 
not raise a weight of 8081 lbs. placed 
on a valve which had an area of the 
20th part of a square inch ; but 18 
grains raised that weight, and thus 
exerted a force equal to 10,977 at- 
mospheres, or 165,000 lbs. on each 
square inch. In these experiments 
the powder filled only about half the 
cavity ; hence it expanded to double 
its bulk, and still exerted this ama- 
zing force ; but, when die whole 
cavity, equal only to l-10th of a 
square inch, was filled with 26 grains 
of powder (a ouantity insufficient to 
charge a pocket pistol), the solid 
cylinder of hammered iron was burst 
asunder, though it was in every part 
one inch and a quarter thick, or five 
times the bore ; to effect which would 
require a force equal to 64,750 at- 
mospheres, or 410,624 lbs. on the 
square inch . This latter result rests 
upon a calculation of the force re- 

a uisite to burst an iron cylinder of 
le given dimensions. I nave exa- 
mined that calculation, and believe 
it to be correct ; but, whatever doubt 
may be entertained as to this fact, 
there can be none with regard to die 
former — for, in them, the power was 
estimated by the dead weight which 
the fired gunpowder actually lifted 
when placed over an orifice of a 

S 'ven size. In these we find a valve, 
e surface of which is but the 20th 
part of a square inch, loaded with 
nearly . four tons, and the elastic 
force overcomes and lifts H — a filet 
almost incredible § and* compared 
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with which, the load on the valve of 
the highest pressure steam generator 
that ever was invented sinks into 
absolute insignificance. 

It has been stated that from 700 
to 1000 lbs. per square inch is the 
elasticity of tne steam used by Mr. 
Perkins in discharging pistol bullets. 
These are fired, in rapid succession, 
from a single gun-barrel against a 
metal target 100 feet distant, and 
they are completely flattened on it ; 
this, however, is not equal to the 
effect of a horse pistol, and it is 
much inferior to that produced by 
the discharge of a musket. The 
rapidity of the discharge is, however, 
to be considered ; but, if we reflect 
that coals, water, pipes, a generator, 
and furnace, are all requisite to keep 
up the necessary supply of steam, 
we shall And that as much bulk and 
weight are attached to a single gun- 
barrel as would equal that of a field- 
piece, which, in my opinion, would 
discharge more grape, and with infi- 
nitely greater force in a given time, 
than the whole of Mr. Perkins* ap- 
paratus. 

The elastic force, indeed, of steam 
may be increased by an increased 
heat, and hence a greater power will 
he obtained ; but, to effect this, there 
must be a proportionable increase of 
the size of the generator, pipes, fur- 
- »ace, &c., and this in a much greater 
degree than is usually supposed even 
by practical men. It is also to be 
kept in mind, that there is a limit to 
the expansibility of steam, which; 
the nature of materials will not allow 
us to go beyond ; and we may pre- 
sume that no practical use will ever 
be made of steam beyond one or two 
thousand pounds on the square inch. 
Indeed, when we reflect that, at a 
temperature of 700 degrees Fahr. 
steam only occupies four times the 
space of water, whilst, at a tempe- 
rature of 212 degrees, it expands 
18,000 times, we will discover ano- 
ther difficulty in the fact, that one 
quarter of the power generated would 
be required to force the water into 
the generator, which must be pro- 
portionably large to raise so much 
water to so high a temperature, and 
keep, up that constant stream of it 
which is absolutely necessary for 


sustaining a continuous discharge of 
balls even from so small a bore as 
that of a gun-barrel. What, then, 
will we think of an attempt to ap})ly 
steam to the discharge of ordnance ? 
This, indeed, requires no serious at- 
tention ; and it is my opinion, after 
a careful examination of the subject* 
that a 24-pounder steam-cannon, 
equally effective with our common 
guns of the same calibre, never will 
be constructed — the thing is mani- 
festly impossible. 

I cannot, however, quit the subject 
without giving the inventor praise 
for his ingenuity ; for, though it is 
unlikely to lead to any practical 
result, it furnishes an instructive and 
popular illustration both of the effect 
of steam and the power of the human 
mind. 

A Gun-Sponger. 


IMPROVED PERCUSSION TRIMERS. 

We have received, with much plea- 
sure, a series of Reports of the Frank- 
lin Insfitute of Philadelphia, founded, 
in imitation of our London Mecha- 
nics* Institution (see page 220, vol. 
ii.), but which has already greatly 
surpassed it in performance. Besides 
establishing Lectures, Schools, Li- 
braries, &c. it has offered and awarded 
prizes, to a considerable amount, for 
the best specimens of native genius 
and skill in the mechanic arts ; and 
the merits of the more valuable in- 
ventions and improvements submit- 
ted to it have been ably investigated^ 
and reported upon by Committees of ■ 
its Members. From these Reports 
we select the following : — 

REPORT 

OP THE COMMITTEE APPOINTED BY THE 
MANAGERS OF THE PRANK UN INSTI- 
TUTE, PHILADELPHIA, TO INVESTIGATE 
THE MERITS OP, AND ADVANTAGES TO 
BE DERIVED PROM, THE USE OF JOSHUA 
SHAW’S IMPROVED PERCUSSION PRI- 
MERS, &C. &C. 

These improved Primers are of two 
kinds ; one is generally formed of cop- 
per, the other is a composition of paste- 
board or other elastic substances. In 
each of these preparations there is depo- 
sited a small portion of any of the ful- 
minating powders known to chemists, ot 
which there are several kinds. Mr. Shaw 
exhibited two: one of them has-been 
long in use, and composed of ofcymu- 
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rial* of potash, sulphur, charcoal, &c. 
&c. $ the other is a later discovery, pos- 
sessing Qualities highly favourable to its 
universal application, as it is perfectly 
free from the liability to rust, which is 
produced by the use of the oxymuriate of 
potash, hitherto generally known and 
used, and applicable to either improve- 
ment. 

The first of these improvements, and 
which has been patented in the United 
States, is so generally known, that our 
observations upon it are almost super- 
fluous ; suffice it to say, that, as far as 
our knowledge of it goes, it has given 
almost universal satisfaction, ana has. 
been adopted by a great number of the 
most experienced shots in the country, 
who have uniformly recommended it to 
their friends, as a very valuable improve- 
ment, and perhaps the best extant at the 
time it was introduced; and its simpli- 
city is such as to induce us to believe it 
is so nearly allied to perfection, that it 
will always divide the patronage of the 
public. It has been applied upon some 
rifles by order of the authorities at Wash- 
ington, where it has been tested more 
titan a year, and no objections have at 
present been advanced. It is perfectly 
safe in regard to its use and application, 
and on tim point we are more particular, 
because it has been reported to be liable 
to accidents ; however, whether this be 
true or false, it is certain that, under its 
resent modifications, such a report must 
ave been unfounded— an evil underwhich 
all useful improvements have uniformly 
laboured for a time. There is, however, 
one objection which may be fairly urged 
against it, so long as the oxymuriate of 
potash shall be employed ; but this ob- 
jection is universal, and applies to every 
modification of the percussion principle, 
as it has been the only vehicle m use till 
within some few months, when a new 
discovery was made of a metallic pre- 
paration perfectly neutral, and, indeed, 
less corrosive than gunpowder itself : and 
of this Mr. Shaw has availed himself, so 
that this objection is now groundless, 
since the sportsman may take his own 
choice of either, and the difference of 
expense is trifling, compared with the 
advantages to be gained by it. 

Mr. Shaw’s second improvement is also 
very ample, and, in this respect, as well 
as two or three others, we think it pre- 
ferable to the first. It consists of a piece 
of pasteboard, not a quarter of an inch in 
diameter, with a small hole cut or pushed 
through it ; and in this cavity the fulmi- 
nating composition is placed, and there 
secured, by wax or otner substances cal- 
culated to preserve it from injury, and 
by which it is rendered water-proof when 
required. This simple preparation con- 
stitutes the primer, wnicn, when ap- 
plied to use, is pressed by a small effort 
of the finger or thumb into a recess on 


the breech of the gun ; immediately under 
the primer, and m the centre of this re- 
ces»| is the touch-bole, which connects 
it with the magazine or charge in the 
gun. The cock of the lock is so contrived, 
that when the trigger is drawn, it shall 
fall on the centre of the primer ? and pass- 
ing through the hole, or cavity, where 
the fulminating powder is deposited, 
causes it to explode, and forces it through 
the touch-hole beneath it. 

The first advantage which we shall no- 
tice in this improvement is, that it is not 
liable to be detached by any accident from 
the recess in which it is placed, nor is it 
liable to injury from any common pressure 
to which it might be subjected by carry- 
ing loose in the pocket, and may there- 
fore always be relied on ; and if oxymu- 
riate of potash be used, it is less liable to 
injure the gun by rust, than it is when 
employed in any other way, as the paper 
absorbs a material portion of the perni- 
cious refuse thrown off by the explosion, 
and the remainder escapes without set- 
tling upon the lock. 

The next advantage which this im- 
provement embraces is, that the primer 
is brought into closer contact with the 
charge or magazine, and may therefore 
be considered as being better also. Where 
arms are kept loaded for any length of 
time, with the intent of bring used on 
sudden or unexpected attack, this primer 
is not subject to spoil, or contract rust 
or damp about the lock, and is as quick 
and as certain of fire, as if loaded and 
primed but five minutes before ; and in 
nice shooting, particularly with respect 
to rifles, it appears to be entitled to a 

reference; and, in common with the 

rst of these improvements, it will admit 
the cock to rest upon it with safety— an 
advantage calculated to prevent two- 
thirds of all the accidents attendant on 
field sports ; and the sooner this improve- 
ment is known and brought into univer- 
sal use the better, as it embraces every 
facility that can be required ; and, com- 
bined with the use of the metallic pow- 
der, as shown and exhibited to us, con- 
stitutes, in our opinion, the best possi- 
ble means by which fowling-pieces can 
be discharged, and as wortny of the at- 
tention of the Government as it is of the 
public generally ; and, in addition to our 
own opinion, we have the evidence of 
some experienced sportsmen who have 
tried it. and their testimony goes to con- 
firm wnat we have here advanced in its 
behalf. 

P. S. This last improvement of Mr. 
Shaw’s was placed four minutes under 
water, and, notwithstanding, it ex- 
ploded with as much vivacity as if no-' 
thing of the kind had taken place. 

D. H. Mason. 

Isaiah Luuks. 

John S. Phillips. 

Philadelphia, 1st July, 1824. 
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CORRESPONDENCE, BTC. 


STRENGTH OP LEATHER 

Sjr,— M r. Bevan lately gave you 
the result of some interesting expe- 
riments on the Strength of Leather ; 
but, in consequence of his not having 
stated precisely the mode of trial, I 
would beg the favour of an answer 
-to the following questions : — 

1st. Did the leather extend equably 
throughout the length ? 

2dly. Did the fracture commence 
at one side in any of the trials ? And, 

3rdly. Did he observe a loss of 
elasticity in the straps after they had 
been weighed to a certain extent ? 

I am. Sir, &c. 

A, B, C, &c. 


ON HAMMERING. 

Sir, — I would be thankful to our 
kind friend, Mr. Bevan, if he would 
state the weight of hammer coijes- 
ponding to the different velocities 
given in his last letter. 

Professor Robison has given 25 
feet as the mean velocity with which 
4 carpenter hammers. — (See Dr. 
Young’s Nat. Phil. vol. ii. p. 206.) 

I am. Sir, &c. 

A Carpbntbr. 


CORRESPONDENCE. 

A Correspondent, adverting to the 
39th volume of the Transactions of the 
Society of Arts and Sciences, in which 


there is given an account of an instru- 
ment invented by Mr. Allan, of Blewit's 
Buildings, for dividing the arches of sex- 
tants, Ac. wishes to know if the inge- 
nious inventor is yet living ; and if not, 
whether his instrument is now In use, 
and in whose hands; as he does not re- 
member having seen any sextants divided 
upon his principle. The same Corre- 
spondent also inquires whether Mr. Stan- 
ctiff, whose sextants stand in such high 
estimation, be now alive ; and if any sex- 
tants of his make can be now procured, 
and where ? 

The insertion of the description of 
Napier’s Bones is delayed for the sake 
of an illustrative engraving, which we 
have found necessary. 

A Reader at Wareham wishes to knew 
where the Woolcomber’s Steam Chests, 
described by our Correspondent, Mr. 
JSaul, of Lancaster, can be procured, and 
the price of one complete. 

“ Philopat.” will please send to our 
Publishers' for letters addressed to him. 

“ Human! tas * ' should be more specific 
in the description of his inventions. 

We shall ht glad to hear again from 
J. S. 

T. M. B., whose letter was alt Greek , 
objects with a bad grace to our flinging 
a scrap of Latin at him. We are glad, 
however, to find that he is of a forgiving 
disposition, and that we may hope again 
to rank him among the number of our 
useful, matter-of-fact contributors. 

Communications received from— A R. 
Poole— A Carpenter— A Subscriber— 
S. Z.— Query— Edward Rider— J. 8. — 
Museum — Lapis — Insectum— A Wharfin- 
ger— An Operative Millmaker — Alexis — 
8. Wardner— H. Toller— B.—N. A.— 
Straight Line — A WeHwisher — Incredu- 
lous— F. Fenton— G. W.«— Gemtun — Ro- 
bert us. 


* 


Pointed 6* 9. Bentley, Bolt-court, Fhet-etreet. 
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PROCESS OF COINING AT THE ROYAL MINT. 


PROCESS OF COINING AT THE 
ROYAL MINT. 

We now proceed to give a description 
of the Coining Press, an elevation of 
which is exhibited iu the first of the pre- 
ceding drawings. CCC is a strong cast 
iron frame , screwed down on a stone hase- 
ment ; the upper part is perforated perpen- 
dicularly, to receive the screw, D. One of * 
the steel dies which strike the coin, is fixed 
to the lower end of this screw by a box, 
fig. 4, and the other die is fixed in a box, 
fig.7, which is fastened down upon the base 
of the press. The heavy balance weights, 
RR, are fixed on the top of the screw, 
which, being turned round, press the 
upper die down upon the blank piece of. 
coin, which is laid upou the lower die, 
and gives the impression; a sufficient force 
being obtained from the momentum of 
the loaded arms, RR. The motion is com- 
municated to the screw by a piece. A, 
which ascends to the deling of tke coin- 
ing-room, and is worked by a steam- 
engine, with machinery, io the apart- 
ment in the room over the coining- 
room. 

Eight- presses, similar to this, are 
placed in a row upon the stone basement, 
and very strong oak pitiars are erected 
upon the basement, and reach to tlje 
ceiling. Each press is contained between 
four such pillars, and iron braces are 
fixed horizontally from one pillar to ano- 
ther on the opposite side. Tliese braces 
support blocks of wood, against which 
the ends, RR, of the arms strike, to stop 
them from moving farther than neces- 
sary. as, without such precaution, the 
hard steel dies would sometimes come in 
contact, and be broken. The piece of 
blank coin is contained within a steel 
ring or collar, whilst it is stamped, and 
this preserves its circular figure. The 
ring is shown at a large size at W. V, 
fig. 2, is a three- pronged spring, which al- 
ways bears the Spring upwards ; the 
opening through -the ring, W, is made to 
fit upon the neck of the lower die,T, fig.7. 
Wheu the ring is dropped upon the neck 
of the die, the upper surface of the ring 
and of the die will be in one plane. The 
ring admits of be‘mg.raised up upon the 
neck, and will then form a rerasp or cell, 
which is just adapted to receive a piece 
of money. The collar, W, Is made to 
rise aud fall upon the neck of the di^by 
means of the levers, GG, fig. 6 ; these 
are fitted upon centre-pins or joints, in 
a large ring, gg , which is placed on the 
outside of the box, fig. 7,. containing the 
lower die, T, and is fixed fast upon 
it, as shown in fig. 1, by clamping the 
screws, gg. - The levers, GG, are forked 
at the outer ends,, to admit stnds at the 
lower ends of irtm rods, EE, which 
rise *p through holes in the solid metal 
of the press, and are united to a collar, 
G, fitted on the upper part of the screw, 


D. When the screw of tiie press is turned 
back, and the upper die is raised up, the 
rods raise the outside eiids Of the short 
levers, G, and the inside depresses the 
ring :.a blank piece of money is laid upon 
the die, and When the screw is turned to 
bring the upper die down upon It, ready 
to stamp the impression, the levers, -G, 
are released, and the triple spring, V, 
lifts the collar up, so that it surrounds 
the piece of money ; and in this state the 
blow is struck. Immediately after, the 
m*ess Te turns by its recoil, and then the 
fevers, G, force the collar down upon the 
neck of the die, and leave the piece free. 
The lower die is fixed in a box, fig. 7, by 
the screws, which admit of adjust- 
ing it with precision beneath the upper 
die. The box, fig. 7, is screwed down 
upon the base of the press by four screws. 
The upper die is snown at S, fig. 3, 
which explains how it is fastened to the 
screw i vv are four screws, by which the 
die is held in a box, fig. X. Thu box is 
fitted into a ring or collar, as shown by 
the dotted lines, F ; see also fig. 1. The 
arms of the. collar, F, are attached to the 
rods, Elfr by two nuts at each end ; and 
this makes the collar, F, and the box, 3, 
always follow the screw, and keep a 
dose Contact with the end of the screw, 
which enters -into a cell on the top of the 
box, fig. 3, but leaves the screw at li- 
berty to turn round independently of 
the box* 

Fig. 24s a,ripg, which is fastened by 
its screws, uj er, to the screw of the press; 
a claw, V, descends from the ring, and 
enters into the cavity, o, in the edge of 
the box, fig. 3, which cavity is nearly 
three times as wide as the claw, V, ana 
therefore allows the screw to turn round 
for a certain distance without turning the 
box, fig. 3 ; but beyond the limits of this 
motion the screw and the die will turn 
round together. The intention of this is 
to press the upper die down upon the 
coin with a twisting or -screwing motion ; 
but if the die was to rise up with a simi- 
lar motion^ it, would abrade a-nd desfroy 
the fine impression ; for this reason the 
notch, o, is so wide as to allow the. screw 
to return, and raise the die from imme- 
diate contact with the coip, before it 
shall begin to "turn round <with the same 
motion as the screw. „ ■ . . . 

Fig. 4 i§ a box, which is screwed oyer 
the box for the upper die, as shown in 
fig. 1 , in order to. keep the upper die 
firm in its cellV 

The great screw of the press is made 
cylindrical at the upper ana lower ends, 
as represented in figure 1, and their 
ends are accurately fitted in collars, 
which are bound tight by screws, the 
real screw or worm is partly concealed 
withiu the solid metal frame* and has no 
other office than to force the. die down, 
the guidance laterally being effected by 
the collars. 
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Historical recollections of 

. ^COINING MACHINERY. 

Previous to tlie reign of Cliarles II. 
the money in circulation in this coun- 
try was made by forging or hammer- 
ing slips of gold and silver to > the 
proper degree of thickness, then 
cutting a square from the slip, which 
was afterwards rounded and adjusted 
to the weight of the money to be 
made; the blank pieces of money 
were then placed between two dies, 
containing the design of the coin, 
and the upper one was struck with a 
hammer. This money was neces- 
sarily imperfect, from the difficulty 
of placing the two dies exactly over 
each other when the blank piece was 
between them, as well as from the 
improbability of a man being able 
to strike a blovy with such force as 
to make all parts of the impression 
equally perfect. 

The mill, or press, was first intro- 
duced from France into this country 
in the reign of Queen Elizabeth, but, 
after a few years use, was abandoned, 
hs too expensive, and the hammer 
coinage resumed. * 

The coining press, or mill, is 
of French origin, and is generally 
ascribed to Antoine Brucher, an en- 
graver, who, in 1553, hi st tried it in 
the French king’s (Henry II.) palace, 
at P&ris, for the coining of counters. 
It continued in use till 1585, in the 
reigi^ of Henry III. when it was laid 
aside on account of its being also 
more expensive than the hammer 
coinage. The machine remained in 
disuse until 1623, when Briot, a 
French artist, who was unable to 
persuade die French Government to 
adopt it again, came to England, 
wherfe it was immediately put in 
practice under Briot’s direction, who 
was appointed chief engraver of the 
Mint. 

Like many other new inventions, 
it was sometimes used, then laid 
aside, and the hammer resumed, for 
about forty years. In the year 1662 
the mill and screw were completely 
established in the English Mint, as 
it had been bv the French in the 
year 1645. The great improvement 
which tbok place in the form and 
impression of the coin struck by this 


new invention, gave them a decided 
superiority over the hammer-money ; 
and the excellent and truly philoso- 

S hical improvements of the late Mr. 

diton, described in your Magazine, 
page 245, vol. i. have placed the 
process of coining upon a basis so 
firm, and so decidedly superior, both 
in facility and economy, that we 
need be in no fear of returning to the 
ancient and less perfect mode of fa- 
bricating our money. 

G.H. 

LIFTING SHIPS BY STEAM. 

Sir, —H aving experienced much in- 
convenience once, from the necessity of 
unloading a vessel in shoal water, I have 
lojig thought whether the desired object 
might not be obtained by pneumatic 
means. But since so much information 
has been diffused respecting the nature 
and power of steam, I conceive, if it 
were practicable by that power, very es- 
sential service might be derived from the 
application of it to lift ships, so as to 
lessen their draught for even a small 
space of time. A valuable ship and cargo 
might be saved from ruin by the reduc- 
tion of a foot, or perhaps less, of draught ; 
and many advantages might be taken of 
navigations that are at present attended 
with delay, labour, and expense. It might 
also save much money in the constructing 
of docks. I shall, therefore, hasten to 
the subject, or rather to communicate a 
few nints on the subject ; leaving it to 
the judgment of your numerous readers 
whether any of them be practicable or 
otherwise. 

The expansive power of steam, when 
let into a cubical vessel, is equal on all 
sides : to avert the effects of pressure on 
One side, is the desideratum. The ques- 
tion is, could steam be sent into a similar 
vessel, but open at bottom, and resting 
in* say a foot of water, so fast and in 
such quantity as to press the sides and 
fop equally, as if there were no con- 
densing water in the way ? If so, the 
vessel being fastened to the ship, the 
latter would be lifted. Would not, then, 
the continuance of the supply of steam 
prepare the water, so as to prevent uni- 
versal condensation ; and might not that 
.state of the water be kept up, by the 
water being changeable, or by a supply 
from without? Lastly, with a fire-pan 
underneath a vessel or iron tank of the 
size of its bottom, so as to admit of the 
bottom being ignited, and with a funnel 
through the centre of the bottom to carry 
off a portion of the steam, but project- 
ing some inches m the vessel to retain 
the water,- might not water be gradually 
injected through the top or side, for the 

L 2 
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148 WIOHTMAN’S PBRCUS8ION GUN— FRAUDS IN THE COAL f RACE 


purpose of being converted into steam ; 
and would not the difference of pressure 
on the top and bottom effect considerable 
buoyancy? This question is to be an- 
swered by tlieperfectibility, or the con- 
trary, of Mr. Perkins’s steam rocket. 

However erroneous these suggestions 
may prove, it may nevertheless elicit 
something new ; as we soon discover 
where the south lies, by having its oppo- 
site pointed out. More likely, like New- 
ton's apple, it may fall to the ground, 
fully ripe, and of course destined to de- 
cay, altnougb some, to this day, consider 
that windfall imperishable. 

Chatham. T. H PASLEY. 


me ; for it is well known to all shooters, 
except “ S. R.” that guns recoil when 
overloaded ; and thafif the recoil wefe 
firmly resisted, as would be the case by 
attending to his advice, the stock would 
be broken to pieces. 

1 am, Sir/ 

Your most obedient servant, 

W.E. WlGHTMAN* 
Malton, Nov* 15, 1824* 


FRAUDS IN THE COAl TRADli- 
oir, — Your Correspondent R., irt 
his information on the abuses com- 


ON WlGHTMAN’S PERCUSSION GUN 

Sir,— Your Correspondent “ S. R.” 
vol. in. p. in his illustrations of the 
Marquis of Worcester’s Century of In- 
ventions, has thought proper to ani- 
madvert on a Percussion Lock, con- 
structed by me, a description of wlucn 
appeared in the early part of your work, 
for the purpose of introducing another, 
made by Mr. Beckwith. He commences 
thesubject by statiug, or rather thinking* 
that had the Gentleman who committed 
my lock to your pages seen the lock ana 
breech invented by Mr. Beckwith, of 
Skinner-street, that he would not have 
praised up mine so much. Now, Mr. 
Editor, what must be the wonder of this 
illustrator, when I tell him th at the Ad- 
mirer of Field Sports'* first used F orsytli is 
percussion lock, and had -it afterwards 
altered to Beckwith's invention ; namely, 
to a magazine sliding o» a bar, every 
part of which is exposed to wet, but more 
particularly the pan, so that it is neces- 
sary to unscrew and dean it very fre- 
quently. After using this lock, however, 
a short time, such was his opinion of 
this excellent invention, that he returned 
to Forsyth’s again ; which he used with 
satisfaction until the gun was brought 
to my shop to repair, at which time he 
saw the lock described in your pages, 
and, without hesitation, adoptedit. 

“ s. R.” objects to its being too com- 
plex, liable to get out of order, and re- 
quiring a degree of skill to repair it be- 
yond what ordinary gunsmiths possess. 
Now, Sir, allow me to ask in what the 
complexity consists ? The apparatus is 
nothing more than a cylinder, passing 
through the line of communication be- 
tween the pan and the chamber contain- 
ing the powder, and whieb primes the 
gun by simply turning the cylinder half 
round* 

Your Correspondent's recommendation 
to avoid the occasional necessary increase 
of the charge of powder, is calculated to 
benefit gunmakers generally, as much as 
his denunciation was intended to injure 


mitted in the Sale of Coals, seems to 
intimate, that the fraudulent dealer 
would not be induced to mix water 
with coals, if he were compelled to 
sell coals by weight ; because, he says* 
a bushel of wetted coals weighs 
lighter than a bushel of dry coals, 
inasmuch as the dust of the dry coals 
insinuates itself into the interstices 
between the larger pieces of coal, 
and makes the mass almost as pon- 
derous as if it were solid j whereas 
the particles of small cdal, when 
wetted, do not easily pass into the 
vacant places, and a bushel of wetted 
coal weighs less than a bushel of dry 
coal. But R. does not recollect, that 
if to one hundred weight of coals, one 
quarter of a hundred of water be 
added, and mixed, the entire mass 
will certainly weigh a hundred weight 
and a quarter ; and* at the same time, 
it will be practically found, that the 
Volume oi the mass is greatly in** 
creased ; and that, although one 
measure of the mixture would weigh 
lighter than a measure of dry coal, 
yet that there are so many more mea- 
sures of the mixture to be sold than 
there were of the dry coal, that, by 
selling the whole weight, the dealer 
would be much a gainer by the fraud. 

I am. Sir, . 

Your sincere wellwisher, 

A Surrey Farmer. 

November 4, 1824. 


HORIZONTAL CYLINDER AND PISTON . 

Sir,, — I n answer to the inquiry 
which you appended to my descrip- 
tion of a Horizontal Cylinder and 
Piston, inserted p. 289> vol. i 
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NEW VOLTAIC-MECHANIC AGENT. M9 

have to ctate, that the improvement machine, similar to that suggested by 
never has been reduced by myself to me, for raising water, 
practice • but conversing with a re- I am. Sir, 

spectable mechanic on the subject. Your most obedient servant, 
he informs me. that he has erected a R. M‘Vky. 


NEW VOLTAIC - MECHANIC AGENT. 




In the last Number of cc The Che- 
mist,” its Editor has promulgated 
what he considers to be a discovery, 
applicable to so many useful and im- 
portant purposes, that it may change 
and improve the condition Of man- 
kind. After giving a description 
(which, we shall subjoin) of Mr. 
Singer’s electric columns, which pro- 
duce, by the continued production 
of electricity, a perpetual , though 
not an equable motion, he thus pro- 
ceeds : — 

“ This principle has only been hitherto 
applied to make mere toys. But the Vol- 
taic battery, the most powerful instru- 
ment with which science has yet armed 
the hand of man, presents a continual 
renewal of the electric current, in the 
same manner as the pile of De Luc, but 
in a prodigiously more intense degree. 
Why cannot we apply this instrument to 
produce a perpetual mechanical power ? 
The Editor believes we can, and ne pro- 
1 loses its application in the following 
. manner 

“ All the world has lately heard of 
Mr. Brown’s pneumatic engine, in which 
the source of the power consists in burn- 
ing hydrogen, or some combination of 
hydrogen gas, in atmospheric air. Mr. 
Brown finds it very difficult to get rid of 
t he nitrogen . But if we decompose water 
by means of galvanic electricity, as every 
one knows we can, we produce abund- 
ance of oxygen an* 1 hydrogen, in those 


exact proportions in which they combine, 
and, when flame or the electric spark is 
applied, condense each other, and pro- 
duce the most perfect vacuum which 
perhaps the art of man can form. The 
Editor of The Chemist, therefore, says, 
that a new power, hitherto never thought 
of, never put to any use, may be gene- 
rated by decomposing water by means of 
galvanic electricity, and recomposing the 
resulting gases by means either of flame 
or the electric spark. By this means we 
generate a power ( the two gases ) , in the 
first place, equal to an additional atmo- 
sphere ; and when we have thus gene- 
rated this atmosphere, we may form a 
perfect vacuum Dy inflaming and con- 
densing the gases. We have first a power 
equal to the atmosphere, which Mr. 
Brown does not produce; and next we 
have a far more perfect vacuum than he 
can possibly form. The volume of the 
gases is diminished near two thousand 
times. The application of this power, 
first to raise a piston, and afterwards to 
let it fall into the vacuum we create, is 
too obvious to need, at present, further 
explanation. Thus, by a Continued pro- 
duction of electricity, which Is generated 
by a Voltaic battery, we may go on for 
ever decomposing and recomposing water, 
producing, to the end. of the world, an 
enormous power, with apparently inade- 
quate means.” 

The Editor, with a liberality as 
rare as it is praiseworthy, adds — 

“ There is no mystery, he believes, 
banging overthis statement— no quackery. 
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Hi plain and palpable, and such as H 
is he throws it ppen and patent to aU 
mankind, to make the best use they oan 
of it.” 


fine thread of raw silk. Mr. Singer; wh* 
constructed tills apparatus, found that 
the production of the electricity was so 
continual, that the bells never ceased to 


The electric. columns of Mr. Singer, 
alluded to in the outset, are con- 
structed on a similar principle to 
that of De Luc, of which it may be 
proper to premigq ;afew particular 8 . 

“ When bodies are brdken asunder 
and ground to powder, opposite states of 
electricity are produced. In the case of 
metals, it is invariably found that the 
most oxidizable of any two metals al- 
ways acquires positive, and the least oxi- 
dizab.e negative electricity. If we place 
ever so many series of the different me- 
tals in contact, we shall not increase this 
effect ; but it occurred to Volta, that if a 
series of metals were to be rendered elec- 
tric by induction, there would be an ac- 
cumulation of electricity. Accordingly, 
if we place a plate of zinc and copper 
with a piece of moist paper between 
them, we get such an increase of elec- 
tricity as to make it manifest by the 
electrometer. A very iugenious instru- 
ment of this description is the electrical 
column, invented by De Luc. It con- 
sists of a great number of smajl plates of 
silver, tissue paper, apd zinc, placed al- 
ternately, and enclosed in a glass tube. 
When the number of discs or plates is 
great, as 300 or, 400, the electricity which 
is excited becomes very sensible ; aud it 
is found that the end terminated by zinc 
is positive, and the end terminated by a 
disc of silver negative. Such an instru- 
ment was employed by the Professor to 
communicate electricity to an electrome- 
ter, and it was fouud, by examining the 
electricity with a stick of sealing-wax, 
that with the zinc end positive, and with 
the silver end negative, electricity was 
inmarted. When the opposite ends of 
such & pile are united, there is a con- 
stant current of electricity passing be- 
tween them. If the pile be insulated, 
its electricity is feeble, aqd is increased 
by being connected with the earth by the 
hand, or rendered not insulated by afiy 
'Other mode. There is in this instrument 
then the two electric poles, aud in the 
centre plates there is a poiut where there 
is no action whatever. It corresponds, 
therefore, strictly with those conductors 
or electrics in which electricity is pro- 
duced by induction, and only differs in 
tfye circumstance of there being a perpe- 
tual renewal of electricity in the pile." 

Mr. Singers application of this 
principle is thus described : — 

“The figure. No. 1, represents two 
such columns placed vertically in a glass 
receiver, haring a bell fixed at the lower 
,extr6arity lof each, and baviug a brass 
featf respeadedbetweea them, by a very 


ring for fourteen months, except during 
its removal from place to place. For six 
months it was never disturbed, and there 
was then no interruption whatever to the 
ringing. In Mr. Singer’s opinion, the 
actum of ( a well- constructed columu win 
be permanent ; he had some that, afier 
being three years constructed, were still 
as active as ever. T6 keep it in good 
order, however, the two. ends should 
uot be connected by a conducting sub- 
stance for any length of timej audit is 
therefore necessary, when a column is 
laid by, that it be placed bn two sticks 
of sealing-wax, so as to keep its i bi-ass 
caps about half an iuch from the table. 
A column, which appears to have lost its 
action from lying by, will geiieraflly re- 
cover its powers when insulated tujthis 
way. Too much moisture also destr oys 
it. An increase of temperature increases 
its power, fu winter, Mr. Singer’s, bells 
always ring slower than in summer ; and 
when a tire is made in the apartment, 
their action always increases. 

The aerial electroscope is an instru- 
ment for determining ine electric state 
of th^^^^here,- and- this is another 
use tpwlpch De Luc applied Iris column. 
It iV pl&C&l vertically within a glass re- 
ceiver, aud consists of from one to two 
thousand series. A bent, wire, haviug 
a ball at its lower .extremity, is con- 
nected with the upper extremity of the 
column, so as to hang parallel to, aud 
at some distance from it ; opposite to 
it is a similar bfill, screwed into the 
lower cap of the Column ; a brass fork 
prevents the best ball from striking 
against the column, which it would 
otherwise do. The pendulum consists 
of a fine silver wire, suspending a gilt 
pith ball. 


KEY TO ELLINGTON’S JATBNT LOCK. 

Sm, — In consequence of the notice in 
your Magazine, there have been so many 
applications at my warehouse for “ El- 
lington’s Patent Locks/' that I shall feel 
obliged by an early insertion of this letter, 
in order that the public may no longer be 
deceived. 

I have written down to my agents at 
Wolverhampton, and,, from the best au- 
thority, you may rely on it there neither 
is, nor even was, such a man in the lock 
trade, f have also searched the register 
of letters patent, aud none has been 
granted in that name. 

Your obedient servant, 

J. E. Sparrow, 
Ironmonger, Bishops gate. 

Nov. 16, 1824. 
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RB HEARING 

In re long and short-handled 

SCREW -DRIVERS. 

Sir,— 'H aving originally given 
the opinion on J. YVs question on 
this subject, which has subsequently 
produced such a long thread of useful 
discussion from others, I hope you 
will .aEow noie the usual courtesy of 
a reply. 

Mr. Nichol Dixon certainly handlea 
jine a little roughly, and although 
courted by him to renew the subject, 
1 confess I did not like to take the 
held again with such a powerful ad- 
versary ; and let me take this oppor- 
tunity of recommending to him, and, 
indeed, to all your Correspondents, 
to peruse the excellent motto pre- 
fixed to No. 59 of this Magazine— 
“ Theoretical and practical men will 
most effectually promote their mutual 
interests, not by affecting to despise 
each other, but by blending their 
efforts.” 

. My thanks are due to your Ports- 
mouth Correspondent, D. H. In — y, 
in your 64th Number, and also to 
.the author of the letter which imme- 
diately follows, signed “ Screw,” 
who have both felt for me, and have, 
in part, advocated my cause; but 
here I must be allowed to say, that I 
have been completely misunderstood 
by them all, for it will be seen, on 
reference, that I never asserted that 
, the perpendicularity of a long screw- 
driver increased its power. The 
question was this, " What is the 
reason why a screw-nail is screwed 
home much easier with a long than 
. with r short screw-driver, the handles 
in bpth cases being alike ?” The opi- 
nion I gave is already before your 
readers, and after all that has been 
said, I will be hardy enough to main- 
tain that opinion. I am aware that 
I might have used a more scientific 
term than perpendicularity , because, 
in driving a screw horizontally, it 
would not strictly apply, but I believe 
ipost of your readers understood what 
was meant. I now submit that it will 

Sat in driving a screw in the^direc- 
tion of AB, u he apply a force in 
the direction of XY, ne is not taking 
the easiest method, and that the con- 
sequence win be the effects stated 


by your Correspondent “ Screw,” 
viz. — that, his face will be.disfigured, 
his cloven head mutilated, and the 
bed tom and defaced by the unequal 
bearing against one side. 


A. 
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The increase of power never en- 
tered into my head, for, in common 
practice, I believe that too much 
power is generally applied, where a 
little patience and perseverance would 
be more successful. 

I am not ignorant by what means 
the screw-driver may be converted 
from a single to a powerful double 
lever, and I have also found, from 
experience, that the elasticity of this 
tool often prevents the mischief de- 
precated by “ Screw;” but the time 
is now come that I must confess my 
ignorance, and candidly avow that I 
& not comprehend how power is 
gained by this elasticity. The matter 
seems ably handled by your Ports- 
mouth friend, and if he will, at his 
leisure, try once more to drive it into 
me, he will add to the obligation al- 
ready conferred on. Sir, 

Your obedient servant, 

Nov. 14, 1824. A. 

Sir, — I observe, in the 64th Num- 
ber of your Magazine, a letter signed 
D. H. In — y, on the subject of Screw- 
drivers, in which the writer, after 
animadverting a little on the opinions 
of some of your Correspondents who 
had handled the subject in the two 
or three foregoing Numbers, pro- 
ceeds to tell us that, because in the 
use of the lever, when the acting 
power travels faster and farther than 
the resistance, power will be gained ; 
that, therefore, an elastic screw- 
driver gains in power, because the 
handle travels faster and farther than 
the point. Here, however, it unfor- 
tunately happens that this same ad- 
ditional space Which the handle tra 


Digitized by v^.ooQle 



lime-burning. 


Ib2 


vela through, is performed before 
the power begins to act on the resist- 
ance at all (tor the screw will not 
move till the driver is twisted as 
much as its elasticity will allow) ; so 
that the idea is equally absurd as it 
would be to assert that, in using 
the pulley, a considerable advantage 
would be gained by having a good 
length of slack rope to pull in before 
it began to act on the weight; or 
that an elastic lever, the end of which, 
by bending, would travel a good way 
before the resistance moved, should 
possess a considerable increase of 
power. 

In my opinion, the chief, if not the 
only advantage of a long screw-driver, 
is that mentioned by your Corres- 
pondent “ A.” although the idea is 
hooted by Mr. Nichol Dixon, viz. 
that it is more easily kept in the line 
of the screw; for it is evident to 
every one, that if a man’s hand, in 
turning a screw, vary a certain space 
from a straight line, the nearer the 
hand is to the screw it will be the 
worse ; and it is plain, also, that a 
screw wHl go in more easily when 
the pressure is in the line of the 
screw, than if it is pressed against 
the side of the hole, which it must 
be if the driver is out of the line. 

I am. Sir, &c. 

Nov. 16, 1824. X. Z. 

Sir,— A s I do not esteem either 
of the answers to J. Y. on the Screw- 
driver (page 60, vol. hi.) at all satis- 
factory, allow me to contribute a few 
lines on the subject : not wishing to 
Rouble you with a diagram, I will 
endeavour to describe my meaning 
without one. 

The principle of a screw-driver 
may be represented by two pieces of 
wire crossing each other, so that two 
ends may represent the small end of 
that tool, aha the other two the usual 
diameter of the handle. If these 
wires are turned in the manner of a 
screw- driver, they will be found to 
act as levers in opposition, each 
forming a fulcrum to the other ; and 
if the wires are then reduced to half 
their original length, the same dis- 
tances being observed for the small 
end of the tool and the diameter of 
the handle as before, the reason will 


be made evident to any one knowing 
the principle of the lever, why .the 
long turn-screw will produce the 
greatest power ; because there is a 
greater proportional difference from 
the points where the levers come in 
contact. 

I am also perfectly satisfied that 
the less elasticity, and the more .the 
tool is kept perpendicular, the better, 
both for the operation of driving the 
screw as well as the- preservation of 
its head. 

I am. Sir, &c. 

Guildford, Nov. 16, 1824. T. 


INQUIRY. 

NO. 78. — LIME-BURNING. 

Sir, — Any of your Correspondents 
would much oblige me, who would 
inform me, through the medium of 
your Magazine, what are the most 
eligible form, dimensions, and con- 
struction, for a small Lime-Kiln, in- 
tended for the burning of lime, for 
the purposes of manure, from chalk, 
with furze or whins ( ulex Eurdpaus ) ; 
and whether the same shape of kiln 
will equally admit the burning of 
lime with coal or with turf ; by 
which name I mean not pure peat, 
but the heathy sward pared from a 
black, moory, or peaty siliceous soil, 
with its growth of heath, grass, and 
some petty whins; and what ought 
to be the expense of constructing 
such a kiln. The materials which 
can be most conveniently procured 
in the neighbourhood , are brick- 
clay, rather overcharged with argil, 
hard chalk, limestone, and lime ; stone 
grit, or siliceous limestone, which is 
often used as firestone. Any in- 
formation on the choice, mixture, or 
position, of the materials for the build- 
ing; on the choice, or mixture, and 
comparative utility and strength, of 
the fuel ; and on the choice of the 
harder or the softer chalk, for the 
purpose of lime for manure (as I 
have both) ; and on the size to which 
the chalk should be reduced before 
it is put into the kiln; and also re- 
ferences to any approved works on 
the subject, — will be thankfully re- 
ceived. S. F. 
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problem v. each above and below the axis, to 

Having given five points, one of find the character of the conic section 
which is the vertex, and the other which would pass through the five 
two purs, at equal distances each to points, fig. 13. 



Let A, C, t\ d, d', be the five given 
points. Join C(f, e'd, crossing each 
other in G: draw also C d, t f d', meeting 
in P, and draw the indefinite straight 
line through PG. Parallel to C cf 
draw a line through G, cutting Cd 
and C (f in M and M', and another 
through P, indefinitely extended. 
Let a line pass through JVl'A, cutting 
the line PL in L, ana another from 
L through M, cutting the line PG or 
its prolongation in B. 

To determine the section we have 
only to observe, 

1. That when AG is less than AP, 
the curve will be an ellipse , of which 
die circle is to be considered a 
variety. 

2. When AG is equal to AP, the 
curve will be a parabola. 

3. When AG is greater than AP, 
the curve will be an hyperbola. 

4. When A coincides with P, the 
section is a triangle 


The reader will find 'that, accord- 
ing to the species of the curve, the 
line LK will cut the transverse axis 
on the side to which the curve bends, 
will be parallel to the axis AO, or 
will cut it on the outside of the curve, 
de'Ae'tf. 

PROBLEM VI. 

To find the minor axes and foci of 
the sections which will pass through 
these five points, and thence furnish 
the requisite conditions for describing 
them on a plane surface. 

Case 1. — For the ellipse. 

The line AB, fig. 13, is the trans- 
verse axis on which we must describe 
a semicircle, and draw OR ther per- 
pendicular radius. Prolong also 
Ce to cut the circumference in K, 
and let the straight line passing 
through KR cut AO, or its prolon- 
gation in Q. The line QC' will cut 
OR in C', so that OC' will be half the 
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conjugate diameter. The focus is 
found by Prob. iv. Case 1. 

Case 2. — For the hyperbola. 

Let H a, in fig. 12, represent H d 
in fig. 13, and the transverse axis, 
AB, ' be found by the operation de- 
scribed in the last Problem. The 
semi-conjugate axis and focus is 
found, then, by Prob. hi. 

Case 3. — For the parabola. 

Consider A the vertex, AR the axis 
of the figure, and O a point in the 
curve. Then find the focus by the 
operation in Prob. iv. Case 3. 

Note . — The mode of tracing the 
sections upon a plane, when the axis 
and focus are given, will be detailed 
in a future paper. The elementary 
Problems we have given will suffice 
for conducting us through the re- 
maining parts of this paper. The 
method of describing a conic sec- 
tion through any five points whatever 
(no three of which are in one conti- 
nuous straight line) was deemed also 
unnecessary ip the present stage of 
our progress. . . 

Defin. 14. — The angle at the ver~ 
lex of a cone is that angle which is 
formed by a plane section through 
its vertex, and dividing the cone into 
two equal parts, or when the cone is 
“ slit down the middle.” 

^PROBLEM VII. 

To find the angle of a cone. 

♦Take any three points, G, K, L, at 
equal distances from the vertex, fig. 
14 ; and, by Prob. i. No. I.* transfer 
the circle in which those three points 
are posited to a plane, fig. 15. Upon 



* Seepage 70. — In future the reference 
to pages will be omitted, as unnecessary, 
it being deemed sufficient to quote the 
number of the paper and the number of 
the Problem in that pajoer. 


the diameter of the circle, as above, 
with the sides, A'G', describe an isos- 
celes triangle, F A' G'. The angle 
F'A'Q' is the angle of the cone, or 
as we shall sometimes find a conve- 
nience in expressing it, F A ' G' is a 
vertical section of the cone. 

PROBLEM VIII. 

To draw through any point upon 
a right cone (whose base is a circle 
a line which fends - to the vertex o* 
that cone. 

With centre € and any convenient 
radius, describe a circle cutting the 
base in m and n , fig. 20. Bisect the 
arc mn in k, then h C will tend to the 
vertex. 



Note . — This method is precisely 
the same as that adopted in Prob, 
viii. No. I. for tracing a line parallel 
to the axis of a cylinder, and it* 
equally applies to all those regular 
bodies wnich are tenned “ solids of 
revolution/' or which, to speak more 
familiarly, could be produced by 
turning upon a common lathe. The 
method may be advantageously ap- 
lied to finding the direction of the 
utes and fillets upon columns, us 
well a3 many other practical pur- 
poses. Mr. Nicholson did not seem 
to be aware that such a process was 
necessary for finding the original di- 
rection of the revolving radii prior 
to fixing the rule in his very ingenious 
contrivance for tracing those lines 
upon a column ; or, • perhaps, he 
deemed that the correspondence be- 
tween the rule and the shaft would 
determine when the rule was accu- 
rately placed — an opinion which. I 
should suspect the practical aecuracj 
bf ; bending, however, with the utmost 
regard for the authority bf so emi- 
nent an architect ns h,e unquestion- 
ably is. I leave the matter, how- 
ever, in the hands of practiced men, 
and shall feel satisfied with their 
decision. 
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PROBLEM IX. 

Having given a portion of a right 
cone, whose base is circular, to find 
the original dimensions of the cone. 

Case 1 . — When the vertex is a por- 
tion of the given fragment of the cone. 

This may obviously be effected by 
Prob. vii. 


Cass 2. — When the given section 
cuts the base. 

Find the circular base by Prob. i. 
No, I., and let DB be the diameter. 
Find also, by Prob. n. of this paper, 
the axis of the given section, GK, 
fig. 17. Upon the conical surface 
join K and & 



Take EG, in the line ED, in 
your compasses (figure 16), equal 
to the portion of the diameter of 
the base cut off by the section ; 
and upon this base, with the axis 
of the section, KG, and the line 
formed upon the slant side of the 
cone (fig. 18), describe a triangle, 
GKE. (fig. 16). From the centre, Z, 
of the circle raise a perpendicular, 
ZA, and prolong EK to cut it in A. 
Join AD, then DAE is the vertical 
section. 

CasIs 3. — When the given sec- 
tion cuts the opposite side, as CD, 
fig. 19. 





Find (Prob. 11 .) the vertices, F, G, 
of the ellipse ; draw lines, GE, DF, 
tending to the vertex of the cone, by 
Prob. viii., and cutting the base in 
A and B. 

Transfer the distance, EF, to a 
plane, and upon it describe the tri- 


angles, FGE, FDE, with the dis- 
tances, FG, GE, and FD, DE. 

The lines DF, EG, prolonged to 
meet in A ; give the vertical section. 

problem x. 

T shall conclude this paper with 
the solution of the case of finding 
three points in the same circular 
section of a right cylinder, when the 
end of the cylinder is not circular, 
which was referred to in Prob. vifi. 
of No. I. 

Find the transverse, CL', and con- 
jugate axis, TT', of the elliptic end, 
fig. 22 ; set off the semi-transverse, 
SI/, fig. 23, and upon it describe a 
semicircle, S'WL'. With the semi- 
conjugate, SS, fig. 22, describe an 
arc, whose centre is L', to cut the 
semicircle S'WL' in W, fig. 23. 
Upon WL describe the semicircle 
WNL', and bisect it in N. Then, in 
fig. 22, with NL', of fig. 23, as 
radius, and L as centre, describe an 
arc, mn. With centre T, fig. 23, and 
radius SW, of fig. 23, as radius, 
describe another arc cutting ww in 
S". Do the same on the other side 
of the cylinder. The points SL'S" 
are ip a circle. 
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Note . — Any other circle may be 
found at any distance from this, by 
an application of the Problems in 

When the ends are either inacces- 
sible or not cut by a plane, the Pro- 
blem does not appear to admit of a 
solution perfectly in the spirit of 
geometrical construction, or one in 
which the ruler and compasses alone 
are used. Perhaps the best practical 
method may be to wind a thin piece 
of flat brass wire round the surface 
of the cylinder, and trace the circle 
by its edge. Indeed, it may be better, 
in all cases where a circular section 
of a cylinder is wanted, to adopt 
this method, which must necessarily 
be correct when the wire will per- 
fectly coil upon itself, or, when 
being wound into a coil, every point 
of that coil will touch a plane sur- 
face upon which it is laid. There 
is, however, some uncertainty at- 
tached to thiB test, and, therefore, 
when it can be done, it may be better 
to verify the operation by the methods 
of the Problems already given for 
the cylinder. 

Bath, Nov. 5, 1824. T. S. D. 

( To be continued.) 

RUTHVEN’S ECCENTRIC WHEEL. 

Sir, — In Number 63 of your Ma- 
gazine, I find a description of a new 
application of mechanical power by 
Mr. Huthven. I beg to acquaint 
you that the same has been in action 
above two years in my manufactory, 
where it is employed to give an alter- 
nating rectilinear motion to a heavy 


frame. For this purpose I have two 
eccentric wheels working in the same 
nut, and by the force of their axles they 
propel the frame alternately. Mr. 
Huthven is not, therefore, the first 
who has applied this power. I have 
six pair thus employed. 

I am. Sir, 

Yours truly, 

W. K. Shbnston. 

Winchester/ Nov. 12, 1824. 


GUNTER*3 SCALE. 

Sir, — As the construction and ap- 
plication of Gunter’s Scale, particu- 
larly that part called the line of num- 
bers, for performing the operations 
of multiplication, division, and ex- 
traction of roots> seems to have ex- 
cited some interest, I shall endeavour 
to add a little to what has already 
been said on the subject ; for though 
your Correspondent, “ Monad,” has 
given the method of its construction 
sufficiently dear to those at all ac- 
quainted with the nature and appli- 
cation of logarithms, yet he will 
excuse me, I am sure* in paying that 
he has omitted that practical illus- 
tration of its use that would be of 
service to the workman ; and I was 
in hopes that he would have followed 
up the subject by an illustration of 
their use, particularly when solicited 
to do so. 

The great difficulty in the use of 
Gunter seems to be in taking from 
the scale three or more figures ; now, 
in order to thoroughly understand 
how tins is performed, I will first 
show how, from any plane scale of 
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equal part $ , decimally divided, we will be a unit, or the tenth part of 
are able to do this. the whole line, and each small divi- 

Let a line, as represented below, sion the tenth of a unit ; now, if 
divided into ten equal parts, as 1,2,3, the scale is long enough, each of 
4, &c. and let one part be supposed these small divisions may be divided 
divided again into ten equal parts again into ten equal parts,which parts 
(and all the rest similarly divided), will be the tenth of the tenth of a unit, 
it is plain that each large division or the hundredth part of a unit. 


t * 3 4 a * io 

i i „ i , 1 ifil . i i 11 T "''I \ 


Now if, instead of calling the whole and eight of the subdivisions, that is, 
line ten , we call it an hundred , the 976, and the same extent will an- 
large divisions will then be tens, the swer to, or express, 97*6, or 9/76, or 
small divisions units, and the sub- *976. It may be here observed, that 
divisions (if the scale is long enough in the figure drawn above, the small 
to admit it) tenths of units ; in the divisions are not drawn throughout 
same manner, if the whole line is the whole length of the scale, as it 
called a thousand, the large divisions would cause confusion, and the sub- 
will be each a hundred, the small divi- divisions are not marked, as in such 
sions tens, and the subdivisions units. a small scale it would have been 
It is thus plain that the same scale impossible ; but they may be con- 
will answer tor either one unit with ceived to be drawn and estimated 
three decimals, one ten with two with ease in a scale sufficiently ex- 
decimals, ope hundred with one deci- tended. 

mal, or one thousand without any We will now show how, from this 
decimal : thus you may take off from scale of equal parts, we may add or 
the scale (if long enough) all num- subtract any number from another, 
bers from -0001 to 1000. and also find an arithmetical mean 

Example. — Suppose it was re- between any two numbers ; in order 
quired to take an extent from the to do which, it will be convenient 
scale, with your compasses, answer- to lay down, on another similar 
ingto976< scale, the above line, as in the an- 

il ei*e your highest denomination nexed figure (but too small to show 
is hundreds ; therefore the large divi- the small divisions or subdivisions)* 
sions stand for hundreds, the small which is analogous to Gunter’s line 
ones for tens, dud the subdivisions of numbers, which is two scales 
units. Therefore, setting one leg at marked from one to ten, but not 
the beginning of yOur scale, open of equal divisions; whereas this is 
your compasses equal to nine of the marked from one to ten, and re- 
large divisions, seven of the small, pe&ted, being all equal divisions 

h±ttz±z±z± fc i m l T fefefc fr± h±=±±=± 

Let tid illustrate this by an exam- 
ple in tech case. 

Example 1.— Let it be required 
to add 749 to 856. 

Here we have die greatest de- 
nomination, hundreds ; therefore the 
great divisions are hundreds, the 
small ones tens, and the subdivisions 
units; now find, in the left-hand 
scale, 8, which is 800, and 5 in 
the small divisions, which is five 
tens, or 50 ; and between that and 


the next small division, take six. of 
the subdivisions, which is six units, 
expressing 856. Now this is the 
point on which to place one leg of 
the compasses ; then, in the sanfe 
manner, open the compasses to the 
extent 749, and, with that extent, 
with one leg at the point 856 (as 
found), the other leg will reach to 
6 in the right-hana scale (which, 
as we make everylarge division 100, 
will be 1000+600, or 1600), and not 
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sjitls^ to the first small dmsion,whick 
is 0; and in the subdivisions the 
lig of the compasses will coincide 
oh that which is the fifth subdivi- 
sion from the 6 : thus we have 
1000 + 600 + 0 + 5, that is, 1 605, the 
correct answer. And thus we may 
add any two numbers whQse sum 
shall not exceed 2000 ; and if a third 
scale had been added, we might have 
done the same to 3000, and so on. 

Example 2. — Let it. be required 
to subtract 749 from 856. 

Find the point 856, as in the last 
Example, and take the distance, 749, 
in your compasses, and you will find, 
if you extend the other" leg towards 
the beginning of the scate, it will 
rest between the point 1, which is 
100, and not reach the next divi- 
sion, marked the tens, consequently 
0 tens, but rest on the subdivision, 
showing seven units, that is, 100 + 0 
+ 7= 107, the answer. 

Example 3. — Let it be required 
to find an arithmetical mean (that is, 
half the sum) between 856 and 749. 

Find the sum of the two numbers, 
as shown in Example 1 ; then half 
that distance in the scale, which may 
he found by trial with the compas- 
ses, will be found to be between 8 
and 9 in the large divisions, which 
shows the first figure to be 800, and 
between the first small division and 
0, which shows 0 tens, and be- 
tween 2 and 3 of the subdivisions, 
which is two units; but, as it does 
not exactly agree with that point, 
we can easily estimate the distance 
between 2 and 3, where the com- 
passes fall, which is half way ; there- 
fore we have the half of an unit or -f 
or *5 : thus we have 800 + 0 + 2 + -5 
= 802*5, the correct answer. 

Note. — It may be here observed, 
that as the scales most generally in 
use are a foot long, the small divisions 
will be each 100th part of a foot, of 
a little more than the tenth of an inch, 
which it will be difficult to divide 
into ten parts. For the subdivisions 
this certainly is the case, and for 
which reason the small divisions are 
generally divided into two equal parts, 
find it is left to the operator to judge 
by. the eye, as near as he can, the 
fifth part of that half, which, by a 
little practice, may very nearly be 


estimated ; and I would also observe, 
when the number is large, the unit, 
in most practical cases, is of no great 
signification : thus, if the work we 
have in hand is to be made to the 
scale of 100 feet to one foot, the 
thousandth part of a foot, more or 
less, can, practically, be of little 
consequence; 

( To be concluded in our next.) 


REPORT 

OP THE COMMITTEE APPOINTED BY THE 
MANAGERS OF THE FRANKLIN INSTI- 
TUTE, PHILADELPHIA, TO INVESTIGATE 
THE MERITS AND ADVANTAGES TO BE 
DERIVED FROM THE USE OF JOSHUA 
SHAW’S IMPROVED MODE OF EXPLODING 
HEAVY ORDNANCE AND CANNON GENE- 
RALLY. 

Experience has shown that something 
like the present has been long a desidera- 
tum with military men, and numerous 
attempts have been made to obtain it ; a 
minute history of which is unnecessary 
here. During the late war, the United 
States’ Government caused many experi- 
ments to be made in various ways, and 
considerable improvements were intro- 
duced into the science ; . notwithstanding, 
there has been ample scope left for Inge- 
nuity to exercise herself. Her store of 
knowledge has never yet been exhausted, 
but seems to increase in proportion to 
her practice and her experience, and will 
probably continue to do so, as long as the 
civilization of man and good government 
shall remain amongst us. 

This improvement is simple, both in 
respect to the primer itself, and the part 
with which it is connected ; dispensing 
with the match or portlight, the piercing 
of the cartridge, occupying of the touch- 
hole with powder, priming tubes, &c. ; 
and the lock, if it can be called one, is 
constituted of but two members, simple 
in their form, certain in effect, and en- 
tirely without friction. With respect to 
the primer itself, we are requested by 
Mr. Shaw to refrain from any particular 
description of it until he should have 
secured it by patent, or the Board at 
Washington may come to some resolu- 
tion respecting it. 

In -appearance it resembles a small 
piece of metal* about the size and vety 
little thicker than a five cent piece, which 
is placed over the touch-hole of me gun, 
ana exploded by the falling of % strong 
spring, which is set at liberty by the 
shifting of a prop or button, both of 
which are' attached to the cannon . 

The advantages of this primer; and the 
m6de of applying it, place it at an im- 
mense distance m advance of every i«n- 
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provement hitherto made in this depart- 
ment of science ; and having examined 
it in every point of view, we are of opi- 
nion, and from the simplicity of the 
whole; together, it would appear impos- 
sible that it should fail to answer the 
purpose for which it is intended, or even 
liable to get out of order; and we 
strougly recommend it to the serious at- 
tention of the nation, on the following, 
considerations : — 

First, that it is cheaper ; secondly, that 
it is more certain in its effects ; thirdly, 
it is calculated to prevent many accidents 


SCAFFOLDING-POLES, ETC. 

to which ships are liable, in action; 
fourthly, one hundred thousand only ;■ 
occupy one square foot of stowage, ana . 
are less liable to injury by transportation > 
than many of the means hitherto em- 
ployed; fifthly, the gun may be fired 
with facility m rainy weather without- 
much risk of disappointment, and also t 
the manual labour at the gun is much : 
reduced. 

D. H. Mason. 

Isaiah L(jkbns. 

John S. Phillips. 

July 1, 1824. 


Machine tor raising and lowering ladders, 

SCAFFOLDING -POLES, ETC. 



Sir, — I send herewith a drawing 
and description of a Machine for 
raising $na lowering Ladders and 
Scaffolding-Poles, &c. I am aware 
that it cannot be used in a general 
way; yet in many situations it may 
be of advantage. 

I am, Sir, 

Tour obedient servant, 

R. M‘Vky. 

RichmoBd, Sept. 3, 1024. 


. Description . ' 

Fig. 1 is a side elevation of the ma- 
chine, with ladders, E, on it, ready foi 
raising. 

A is a drum for the rope F to work on, 
with awheel on its axle for the wheel 
H, to work on, turned by the haodle, 4, 
fig. 2. 

CCCC, wheels Cor the ready convey- 
ance of the machine. , . . 

DD, two rollers for the ladders to la) 
on » with guards on each end. 


E, ladders ; from the drum. A, a rope 
works over the pulley, H, and is fastened 
ou the crook, G. The. pulley, H, is 
hooked on, one of the ladder- rooing. 

I is an earth -screw, to fix die bottom 
of the ladders, wheh no other fastening 
presents itself; /, a small rope to fasten 
the ladders to the screw, I ; 2, 2, the 
frames, &c. 

Fig. 2 exhibits an end elevation of the 
machine. 

N.B.— On the back rails, K, steps 
may be fixed, in order to assist the ap- 
paratus. 
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PROCESS OF C01NHW AT THE 
&0VAX «WT. 

it new oak rename 4© tow hew to 
Cowing Press is mad* to ramwefery 
niece of money which k -strikes, tot© 
feed itself wkka fresh biauk psoe, 

HIK, fig. 1, in our last, is a lever, of 
which i is the fulcrum; kie supported 
n a bar, Q, fixed vertically from the 
cheek of the press, and steadied by a 
brace. The upper end of the lever is ac- 
tuated by a sector, (see the fifth figure in 
our present Number) ,wbidtffe tod upon 
the screw, D. When the screw turns 
sound, the groove in the sector being of 
* spiral curve, will move the end, H, of 
the lever, to and from to screw: and 
the Jower end, K, of the lever being 
longer, it moves a considerable distance 
to ana from the centre of the press. 
A socket or groove in a piece of metal 
is fixed to the perpendicular bar, <L 
and the upper and of the lever, H, Is. 
guided in this groove to prevent any 
lateral deviation. - ‘ . 

The lever, K, gives motion to a sfider, 
L, fig. 8, which is supported in a socket, 
O, screwed against the inside cheek of 
the press ; and the afider, 8, is directed 
exactly to the centre of the press, and 
on the lever of the upper surface of the 
die. . . 

Figures 2, 3, 4, and 8, represent four 
views of the slider and socket ; NMQ is 
a kind of trough or socket in which the 
slider runs : this slider is formed of two 
pieces hollowed out on the sides, which 
are pot together, and the two pieces are 
held together by screws. O is the part 
by whMi *ke Tftcket is fastened to the 
press. The slider if a thin sfe el plate, p ; 
and this is made in two pieces, P and 
p, which are united by the. joint q*. 
The extreme end is made with a circular 
cavity ; and when the two limbs shut to- 
gether, as represented, they will grasp a 
piece of money between them, and hold 
it by thevdfe; but if the limbs are sepa- 
rated, the pieee will drop out. The limb, ' 
p, of the slider, is opened or shut by the 
same movement which mores the slider 
endways in its socket. Thus a plate, L, 
is apnued flat beneath the socket, MN, 

to the upright edge of the socket. A pin 
is fixed into this edge, and is embraced 
by the fork at the tower end of the levt% 
K, fig. 1 , in last Number. By this means 
the sliding piece, it, is made X6 move on 
the outside of tne socket, M. It Is kept 
iu its 'place by a fillet, fi, fig. 2, which is 
screwed to tne upright edgeof L, and the 
fillet enters a groove formed along the 
upper surface of the socket, N. 

The sliding piese, L, is made to move 
the steel slider within the socket by 
means of three studs, which project up- 
wards from the bottom plate of L, fig. 4, 
ktrts, and pass ttoflfrjnmres into 


bottom plate of the slider, so^ps tp a fit 
upon to WetlaUdexi P, into manner 
shown in fig. 3. The left-hand pfac fy.r» 
is received into an openingin tope 
Of the ©fitter, P, fig. 3. The otojrtwe 
studs, r and #, include the shank or to 
- frisk, p. between them, and these studs 
are cut imclioed, so that, when thepiecc, 
L, is moved to the right, the studs, rs , 
will close the limb, p, until they are 
shut, and then the studs will carry to 
sMder forward ; but, if the sliding piece, 
L, is moved to the left, its studs will 
first dose to limbs, and will theu dra^v 
hack to sfider on the top of tjie socket, 
N ; a tube, M, is placed, figs. 2 and 8, 
ana it is filled with blans pieces of coin ; 
the tube is open at bottom to the slider, 
and the pieces rest upon it. When the 
screw of the press is screwed down, the 
slider, P, draws back to its farthest ex- 
tent, and the circle formed at to end 
between its limbs comes exactly beneath 
the tube* M; to limbs being open, a 
blank piece of coin drops down into the 
circle of the sUd^r; then to screw of 
the press, in returning, moves the lever, 
HIK, and the piece, L ; this acts by its 
studs upon the moveable limb, p, and 
doses it upon to blankirfece ; to studs 
having now found a reaction, push the 
slider, P, forwards iu its socket^ and 
carry the piece forward upon to-die, as 
rhown in fig. 1, Number 66, and which 
will push on the piece last struck. The 
screw having now arrived at Its highest 
position, begins to descend, and to 
slider, L, to return : but to first action 
of the studs of the sliding piece. L, is to 
open the limb, p 9 and then to slider 
withdraws, leaving to piece of money 
placed upon the die. As the screw ot 
the press descends, the ring, to (see our 
last Number) rises up to enclose the 
piece, as before mentioned, whilst It re- 
ceives the stroke, and the slider, P, at 
the same time returns to tsfrt another 
piece from the tube, M, iu to same 
manner as before described. 

Fig. 1 is a section, to show to auUmer 
of mounting the lower die for a ccdmng 
press. This is used in the French Mint. 
V is a piece of metal or box, as it is 
placed upon the base of the press, and 
held dowu by a ring with screws, ts this 
holds it fast, but admits of lateral adjust- 
ment. In to top of the box is a hemi- 
spherical cavity to receive the hemi- 
sphere, W; the upper side is flat,' and 
tne die, T, is placed upon it, to hold to 
die down ; it nas a small projecting rira 
at the lower edge, and a rim, X, is 
screwed upon the outer edgeof to box, 
V, to hold the die down. The object of 
this plan is, that the die may always bear 
fairly to the money which is to strike. 

Figures 6 and;7 represent a divided coir 
lav, invented by Mr. Droz, for striking 
mmicy *wthe fetters round theedge. X 
is »reqr«ltog|icc?&^Cifon, whlchhas a 
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circular opening through the centre ; into 
this six segments, w,w 9 are fitted, ^nd 
between them they leave an opening, W, 
the aize of the piece of money ; the inte- 
rior edges of these segments are en- 
graved with the pattern or device which 
it ts required to unpress upon the edge 
of the piece, 'fhe segments are fitted in 
the piece, X, by centre pins, uppn one of 
which plus each segment can rise in the 
manner of a .centre. 

The intention of this is ’to have a 
piece of money placed on the die within 
the space, W ; then, when the pressure 
is made upon the piece, the die descends 
some space, and by this morion the seg- 
ments close together around the edge- 
piece, and imprint jupon the ed$e of it. 
When all the segments come into one 
plane, the die arrives at a firm Seat, and 
the metal receives the stroke which 
makes the impressions on its surfaces. 
The die is suspended in a sort of cup, 
which rises and Mis with the screw, 
nearly the same as the coto* j* in fig. 1 
(last number). 

The money, when struck, is parsed 
through tubes of the diameter of the dif- 
ferent species, which readily detects any 
pieces which may hare been improperly 
Struck. 


brawn’s engine. 

SsR^mia answer -to your Gorres? 
poadent A. F. S. cf the Comnerdalr 
road, i beg to inform him that fhqre 
has not been one of Mr- Brown’s 
Gas Engine* triad upon tfce piaton 
principle yet; tout there will be in rite 
course of thirteen or fourteen days* 
as Mr. George Frost, the engi- 
neer* who is manufacturings one, m- 
foms me. 

I am. Sir, &e. 

A Burnt Retort. 

P.S.— I think Messrs. Martineau 
and Taylor’s gas apparatus would be 
of jgreat service to Mr. Brown’s 
engine, for making gas in a small 
compass. 


Sir* — Your Correspondent “ D. 
Screw” ofuiy be so far in the right 
as regards my remark on Brown’s 
Gas Engine, (page 31, vol. in.) but 
he has npt shown that Messrs. Ster- 
ling and Brown’s machines are dif- 
ferent in principle— Mm he certainly 
ought (e hint done before he had stated 
that I was erroneous. Erroneous in 
what } If lie wQl take the trouble 


to compare my statement with .his, 
he will perceive that 1 have not been 
in an error. 

The principle upon which tbit 
engine acts (Mr. Sterling's}, “ is by 
the alternate expansion ana conden- 
sation of the same air f* but D. 
Screw will observe that no mecha- 
nical art is used for this conden- 
sation ; it is merely the heated air 
rushing into a colder apartment* 
and, by this means, collapsing itself. 
Now, the mechanism m Mr. St6r-< 
ling's engine would be rendered 
equoHy effective without such a cy*»* 
Under, simply by substituting a valve 
or valves to admit the external air. 
Where, then, X yyould ask, exists 
the difference between Sterling and 
Brown's machines ? You admit 
(page 388, vol. ii.) that the me^ 
ehamcal parts of these engines may 
be continually varied; fori the f/m- 
stryciim My which the vacuuyi is efr 
fectcdy end for mhkh the patent is 
obtained; must always form tub 
moving ro we r;” and, pray, what 
is that ? Why, . the rarefaction of 
air by heat. Your Correspondent 
therefore, need not attempt, to screw 
into my cranium any principles re- 
pugnant to those wfiich I have al- 
ready placed there.; and although I 
am no dogmatist, yet I think it 
will require all his power to wrench 
them from me. . 

I am^ Sir, yours, 8ce. 

i. Y. 



steam Navigation. 

Sir,— T he interest excited by tfcfc 
Steam-Boat question has totopjed me 
to offer another solution ; and if thopp 
whose mathematical knowledge may 
enable them to reason without doubt 
on the subject do not think it cor- 
rect, perhaps they will kindly Ahow 
the lig ht of their information to one 
who is earnestly endeavouring to 
find his way in tne dark. 

Suppose the velocity of the wind 
required to propel the boat six miles 
per hour be twenty miles per hour, 
then 20 — 6 « 14 * the relative velo- 
city, or that with which the wind acts - 
on the sails of the craft that already 
moves six knots per hour by the 
m 2 
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ste^m. The force of the steam or 
of the wind acting separately is 
similar, because the effect' is the 
same, viz, — that of moving the ves- 
sel six knots (per question); but the 
force with which the wind acts for 
any given time is as its velocity in 
the same time squared ; in this case, 
if the wind act alone, it is therefore 
as 20 s ; also the force of the steam, 
as befpre mentioned, being similar, 
that force to move the vessel six 
miles per hour is likewise as 20*, and 
the force with which the wind acts on 
the boat already in motion bythe steam 
fa as the relative velocity squared, 
that is, as Ti 8 * 

Hence 20* : 6 :: 14* : x (2.94). 

In words — If a force proportional 
to 20* move the boat six knots per 
hour, at what rate would a force 
proportional to 14 s move her ? The 
fourth term or answer, however, is 
too much, and requires a correction, 
because the wind will not act with 
so great force when it has impel- 
led the boat (by its first impulse) 
faster than six knots. It is likewise 
evident the succeeding impulses will 
be weaker as it recedes from the 
preceding ones ; therefore I take, as 
an approximation not far from the 
truth, the square root of the fourth 
term for the additional velocity com- 
municated to the boat by the wind. 
The answer will then be 6 + 2.94 

« 6+ 1 716, or 7716 less than seven 
miles and three quarters per hour. 

It will be seen that I nave taken 
the velocity of the wind at twenty ; 
a ie\y miles either way will make but 
little difference, which may be rea- 
dily seen by any one who chooses to 
tiy 26 or 30 with the analogy. 

I am. Sir, 

Your humble servant, 
Paddjlewhbbl Wind-and-steam. 


gunter’s scale. 

( Concluded from 6ur last.) 

Being thus prepared, I will now 
endtavour to show the use of Gunter, 
and beg the reader to remember, 
that b v the help of artificial numbers. 


'•J 

SCALE. 

called logarithms, we may perform 
the operation of multiplication and 
division by means of addition and 
subtraction ; and by taking the half 
of any logarithm, we find another 
logarithm, which answers to the 
square root of the number expressed 
by the first logarithm, and divided 
into three parts, the cube root, &c. 

Construction of Gunter Line of 
Numbers. 

Take any convenient scale (sup- 
pose one foot)., and set the distance 
on your Gunter eoual unity. Now 
this is to be divided into ten parts, to 
correspond to the logarithms of -nr, 
&c. Now the logarithm of 
X is equal to 0 ; therefore the first 
division corresponds to the beginning 
of the scale (we have here nothing to 
do with theindiees of the logarithms, 
which only denote whether the num- 
bers be whole or fractional). Now 
find the logarithm of ■&, which is 
301 ; take tois from ypur scale (sup- 
posing it divided into 1000 equal- 
parts), and apply it to your Gunter, 
and you have the point marked 2. 
Again, the logarithm of is 477 ; 
take from your scale 4 77, and apply 
k to your Gunter, you have the point 
3 ; and in this manner proceed for 
all the large divisions^ and in the 
same manner lay down your small 
divisions to correspond to the loga- 
rithms of t&p &c ‘ 
your scale will admit of it, you may 
find your subdivision in the same 
manner) ; thus you will have a scale 
expressing the logarithms of all num- 
bers from 001 to unity, if your whole 
scale is unity ; or of 01 to 10, if your 
scale is 10; or from *1 to 100, if 
your scale is 100 ; and, lastly, if your 
scale is 1000, you will have the loga- 
rithms of all numbers from unity to 
1000 : and hence, adding any two or 
more of these divisions together is 
the same thing as multiplying the 
numbers they represent on the scale, 
and subtracting any one from ano- 
ther is the same as dividing the 
numbers they represent on the scale, 
&e. Now, owing to the smallness of 
the divisions (even when your scale 
is a foot long), those small divisions, 
as you approach the end of . your 
scale, cannot be divided into more 
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than ten equal parts. To be seen 
distinctly, the general practice on 
Gunter’s scale is, from the com- 
mencement of the scale to the point 
2, to divide it into ten parts or small 
divisions ; and again, each part to be 
subdivided into five parts for the sub- 
divisions, from the 2 to the 5, each 
small division intp two parts, and 
from 5 upwards cannot be divided 
into more than ten parts to be dis- 
tinct; hence, in the use of the scale, 
when the compasses do not fall ex- 
actly on any division, you must esti- 
mate, as near as you can, the sub- 
divisions. 

Note. — For those mechanics who 
would wish to construct a Gunter 
scale for themselves, I would recom- 
mend the inspection of some tables 
in Fergusson’s Select Exercises, page 
191 and following; and where they 
will also find full directions for the 
construction of the plane scale, sec- 
tor, and Gunter’s scale, at page 206 
and following. 

Use of Gunter* s Li7ie of Numbers. 

Before giving some examples, 1 
must premise, that in all the best 
scales, the numbers from 1 to 10 are 
repeated twice, and form two equal 
and similar scales ; and that when 
two or more figures are used, the 
compasses will often extend beyond 
the second scale ; therefore there is 
part of a third similar scale, if not 
the whole, added, which generally 
extends to the number 2 or 3 only ; 
but if your rule is long enough, tne 
whole of a third scale is very useful, 
particularly for the extraction of the 
cube root. 

To illustrate the application, I 
shall give the solution or the exam- 
ples proposed by your Correspond- 
ents S. L., G. P., and H. S. And first. 

To multiply 46 by 54. 

Place one leg of your compasses 
at the beginning of your scale, and 
extend the other to 46, that is, to 
four of the large divisions, and six of 
the next small ones ; then, with that 
extent, place one leg on 64, that is, 
at five of the large divisions, and four 
of the next following small ones, 
and the other will extend to two of 
the large divisions on the second 
scale, and four of the next follow- 


ing small ones, and a little more 
than the half of a division, which we 
will estimate as 80 subdivisions ; that * 
is, 2000 + 400 + 80=2480, which is 
within four units of the truth, and, 
as before observed, in general suffi- 
ciently exact for mo3t practical pur- 
poses; but if the scale had been 
large enough to show the subdivi- 
sions, it is clear we should have had 
the true result. 

To divide 2484 by 46. 

Calling 2 in the second or right ' 
hand scale 2000, and each of the 
small divisions 100, set your com- 
passes, with the distance 46 from the 
first scale, on the estimated point 
2484, as near as you can guess ; 
you will find the other leg, extended 
backwards to the first scale, will , 
pitch on the point shown at 5 of 
the large divisions and 4 of the*, 
smaller ones, which is five tens, or 
50, and four units, that is, 50+4 = 
54, the true answer. 4 > 

To extract the Square Root of 324. * 

Calling the large divisions of the 
first scale hundreds, extend the com- . 
passes to three of the large divisions, 
two of the small ones, and estimate 
four subdivisions, that is, 300 + 20 + 
4=324 ; lay this distance down, for > 
convenience, on a line drawn on > 
paper, and divide it into two equjd 
parts; take one of these parts in, 
your compasses, and placing it at 
the scale, you will find it extend to 
18 small divisions, that is, 18 units, , 
the answer required. 

I am afraid I have extended this 
article to too great a length, and shall 
be thoughtprolix ; but my aim has been 
to explain the use of the scale in a fa- 
miliar mariner to the workman ; and 
though it may lay me under the censure 
of many versed in mathematical know- 
ledge, it will, I am sure, be excused 
by those who look to the motives 
which induced me to be thus minute, 
which is, that practical mathematics 
may be extended as much as possible 
among the working classes. If this 
plan is persevered in, it will, I am 
confident, be of incalculable benefit; 
to society in general. 

I am. Sir, 

Your obedient servant, ' 

G/A. S, 
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MINUS. 

Sin,— I bare lately been not a 
little amused and pleased with the 
difficulties of tout Correspondent 
H Piger,” and tne learned lucubra- 
tions of his explicatofs : to tne (not 
much of an algebraist) the case ap- 
pears to lie in a nut-shell, and easily 
solvable, as follows. If I am wrong, 
I should be very much obliged by 
some of your more able Correspond- 
ents pointing out the “ why and the 
wherefore.” 

It is, 1 believe, a generally admit- 
ted principle, that two negatives make 
a positive; and if the ouestion be 
tried by this simple ruie, I think 
it cannot fail of bringing convic- 
tion home to the commonest under- 
standing. 

Negativing a Negative is making 
that negative .a positive If r 1 say 
to a man, "You are 100/V worse 
than nothing/’ or “ your affairs are 
— 100/ ”) he may say to me* " I 
can negative (or reverse) your asser- 
tion three times (of — 3), which he 
effectually does by producing his 
bOokS, and proving that he is worth 
300/ (or + 300/.) The reason of 
this i , obvious, as all terms must be 
eilnei negative or positive ; mid as 
the one is the reverse of the other* 
it. folhws that, if I set out at first 
With a negative, and then bring 
another negative to act upon it, I 
rovcise it, arid make it an affirma- 
tire : m fact, I deny that it is a 
negative, and, if it is not a negative, 
H must be an affirmative. Thus — a 
multiplied by any number of positive 
t>i ins must still be minus; but, if 
once it gets counteracted by another 
negative, it turns round, and becomes 
0 positive term. 

I am. Sir, 

Your obedient servant, 

G.S.W.C. 


IMPROVEMENTS OF LONDON. 

f felt; — I observe, with pleasure, 
tiifciyott dCvote Occasionally a corner 
df ybttr valuable and justly popular 
publication to suggestions fof the 
mproyement of the metropolis. It 
must be trtdy gratifying to every 
... nhfibifant ana visitor of JLondoii to 


see what has recently been a &omd 
plished in that respect, especially in 
the neighbourhood of Palace Yard 
and the new street (bad as it is iu 
detail) leading from Pall-Mall to that 
beautiful and noble spot, the Regent’s 
Park. Waterloo Bridge is above all 
praise ; and the intended Quay along 
the bank of the Thames, if properly 
conducted, will, indeed, be another 
vast and important embellishment ; 
and it is to be hoped the projectors 
will, in this respect, take for their 
model the beautiful terrace called 
the Boom Quay, at Rotterdam. It 
must be noticed that the Waterloo 
Bridge and this intended Quay are 
the result of individual subscription 
and enterprise, with which Govern- 
ment has nothing to do, though it 
must, at the same time, MW fcoew- 
ledged that, amongst the leading 
Members of Administration, as well 
as in Parliament, there is a great 
spirit and desire of improvement and 
good taste. 

I join in the hope expressed in the 
letter of “ Julius, ” m your 65th 
Number, that the front viCw of St. 
Martin’s Church may be thrown 
open to the end of Pall-Mall, and 
that the Custom-House may receive, 
what every one laments the want of 
— a fineiportico in the middle of the 
building, as well as additional gran- 
deur in, other respects. But, Sir, 
there is still an opportunity for Par- 
liament and Government to keep 
pace with individual subscription and 
exertion, and that is, by opening a 
grand and spacious street from op- 
posite Waterloo Bridge to the end of 
Tottenham Court Road, taking in 
the line the front of Covent Garden 
Theatre and St. Giles’s Chufch ; this 
would be a grand communication 
and approach to Oxford Street,whic1i 
is much wanted from the neighbour- 
hood of Coveut Garden. Near the 
Strand end of this new street might 
be erected an exact copy df the 
Pantheon at Rome* which, would* 
indeed, be a truly metropotitteernau 
meat ? we should then have a build* 
ing worthy of this great city* and m 
Joe simile of the finest proportion# 
that either ancient or modern drelri* 
tenure con furnish, if itbebutmado 
an exact copy of the original, with- 
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out the paltry modern turrets which would be defrayed by a public aub- 
at present disfigure the finest por- scription, aidea, perhaps, by a giant 
tico in the world. No spot can be from Parliament. The public would 
more proper for such an erection, then have something, indeed, worthy 
except, indeed, the site of the Gol- their notice and admiration, ana 
den Cross, at Charing Cross, from would be 9aved the labour of wind- 
which point it would have, a grand ing up the tedious staircase of Somer- 
and very picturesque effect. The set House, to a suite of apartments 
interior of this building might well badly adapted to the seat of the Fine 
be appropriated for the annual exhi- Arts' in England, 
bition of the Royal Academy ; and I I am. Sir, yours, &c. 

am certain. Sir, that the expense A. 


SHORT METHOD OF MEASURING HEIGHTS. 

SiR,-*-I beg leave to send you the ful, particularly in measuring stand- 
description of a simple instrument, ing timber, 
of my own construction, for ascer- I am. Sir, yours, &e. 

taining Heights without calculation, Samdeii Main^IY. 

which may some time be found use- Worcester, Sept. 4th, 1824. 



Description* 

Construct a square (ABC D, fig. 1st,) 
of any given size ; divide the side (B G) 
into ten equal parts," and number them 
from B to C ; subdivide each of these 
inot ten, and continue these equal di- 
visions on the straight line (BCEF) 
to any distance; but to twice the length 
of BC } as at F, will be found quite 


sufficient. Draw straight lines from 
all the divisions ih B F to the point A, 
as F A, E A, C A, &c. : cut out the 
square (A BCD), and paste it on a 
board or frame ; place two sights on 
the side (AD), and let a plummet be 
suspended by a fine thread from the 
point (A) , and the instrument (ABCD) 
is complete. 



*o,*ndtt»ehei f ht of an object hav- 
ing the base (K G) given (fig. 2nd^ . 

Look through the sights (DA) at 
the dMeet^H), and the plummet-line 
WB1 rad# its height, in decimals, to 
the hundredth part of the base (K G). 
For sample * suppose the base (K G) 
to be tft foet, and, looking through the 
sights at Jhe object (H)> the line 
stands at 83; then 65 x .83 » 53.95 feet, 


the height of the object. It would, 
however, be most convenient to let 
the base (K G) be 10 or lt)0 fee t, yards, 
Ac.; then the plurob-Hne will show the 
height at once, without even mtiltipli- 
eation, but to which, of course, the 
height of the eye must be added, 

. And, by a little calculation, the 

height and distance of an object may 

be round, the basd of which Is inscces* 
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sible s thus, if at K the plumb-line 
stand at .73, and, by moving 40 yards 
in a direct line from the object to L, 
the plumb-line cut .47, What are the 
height and distance ? 

Let x= (g h) alid 

then .73y*»x, and also y+40x .47«x$ 

therefore .73y =± .47 y + 18.80, and y the 
bases 723 yards, 

and x the height =52.78 yards. 


read’s vitrified pipes. 

Sir, — My attention has this day 
been arrested by a letter in No. 51 
your Magazine, from a “ Lover 
of Useful Inventions,” who, in al- 
lusion to Mr. John Read’s Patent 
Vitrified Pipes (baked pipes, as he 
is pleased to call them), for raising 
water, asserts that they by no means 
answer the intended purpose . That 
such an assertion should be made in 
the face of a great number of facts 
to the contrary, and at a time when 
every expectation of the utility of 
these pipes is fully realized, ana the 
merits of the invention substantiated, 
by an extensive application of them 
for drawing water from wells in 
tarious parts of the country, is 
somewhat extraordinary ; and dis- 
covers a feeling not very credit- 
able to a promoter of inventions 
and the arts. Having some know- 
ledge of the utility of Mr. Read’s 
pipes, and knowrng that he is 
himself at this time engaged in 
some part of Sussex in laying them 
down, I feel myself called upon to 
vindieate their merits as far as in 
my power. As an autidote to the 
gross' misrepresentations in the letter 
I allude to, I shall briefly state one 
or two facts that are within my own 
knowledge, and of which any other 

P erson may satisfy himself. Mr. 

erigo, sen. of Hawkhurst, Kent, 
had a pump constructed of the 
patent earthen pipes, in fs 16, which 
has continued in perfect condition 
and action ever since, with the ex- 
ception, of a very slight repair after 
the severe .frost in the year 1822. 
In this instance the pipes were laid 
at the depth of fifty feet. Mr. Wil- 
liam Noakes, of Ticehurst, Sussex, 


had a lead-pump taken up frdm a 
well on his premises, fifty feet deep, 
and replaced it with the patent earths 
en pipes for less than one-third of 
the expense of the lead-pump. This 
was done in 1819 or 1820, and the 
pump has continued to act well ever 
since. The truth of this may, be 
known by applying to Mr. Noakes, 
hop-factor, in the Borough, South- 
wark. 

It is true that 'some defects were 
discovered in the early stages of Mr/ 
Read’s experiments (and what in- 
vention, which requires perfection 
in every part/ has not been attended 
by some crosses or other?) ; but 
even these may have arisen more 
from collateral circumstances than 
from the intrinsic qualities of the 
pipes themselves — such as in stiff 
clay soils, from injury being done to 
the pipes by the contraction of the 
earth, and, in some instances, by 
severe frost, which will, at times, 
even burst leaden pipes ; but even 
such difficulties as these have, by 
practice and experience, been en- 
tirely obviated. 

I am. Sir, 

Your humble servant, 

R. StANY NOUGHT. 
Newington, Surrey, 

Nov. 24, 1824. 


METHOD OF PREPARING SOM \ 
WATER. 

Soda Water is prepared (from pow- 
ders) precisely In the same manner as 
ginger beer, except that, instead of the 
two powders there mentioned, the two 
following are used For one glass, 30 
grains of carbonate of soda; forme other 
glass, 25 grains of tartaric (or citric) 
acid. 


Instantaneous production of 

CURDS AND WHEY FROM MILK. 

A very ready and elegant mode of pro- 
curing curds, and also a pleasant acidu - • 
lous whey, is, by adding to a glassful 
of milk a little solution of citric .acid, , 
taking care not to add too much ; au- • 
experiment or two will readily show 
the quantity necessary to effect the pur- 
pose. - . t 
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PORTABLE HAND - MILL 



Sir,— A Correspondent asks (vol. , 
Hi page 383) for a “ Plan and De- 
scription of a Portable Hand-Mill.” 

I beg leave to forward one, which is 
very simple in its construction, and 
not likely to be injured in travelling. 

I have had an opportunity of seeing 
it used with success for several years 
without its requiring any repair. Y our 
Correspondent desires that it might 
take up but little room ; this, how- 
ever, is hardly to be expected with- 
out a considerable augmentation of 
labour in grinding, as the only part 
that could be dispensed with is the 
wheel, instead of which a second 
handle might be substituted, pre- 
cisely similar to that marked c. 

Description. 

Fig, 1 represents a side elevation ; 
fig. 2, a front elevation of the mill ; a is 
ani upright, to which the body, b, of the 
mill is fixed by means of the screw bolts 
i hhk 7 c, a handle attached to the spindle 
*/, which passes through the body of the 
mill; e, another handle fixed to the 
wheel; /, which revolves on the ex - 
tremity of the spindle, and serves to fa- 
cilitate, the turning of the mill; g, the 
hopper; I, the valve; m, a small door, 
for itbe purpose of occasionally removing 


the bran which may accumulate in tlie 
interior. It will take entirely to pieces, 
and occupies no very considerable space. 

The one from which this drawing 
was taken, was purchased in London, 
a few years since, at a trifling ex- 
pense ; but, as I have forgotten the 
name of the maker, I can give no 
information to your Correspondent 
on that head. 

I am. Sir, 

Your obedient servant, 

W. H— s. 

Chatham, Aug. 22, 1624. 


WATCH KEYS. 

Sir, — It will afford satisfaction to 
myself and others, if any of your 
ingenious Correspondents can sug- 
gest a good reason for the alteration 
that was introduced about twenty* 
five or thirty years ago in the con- 
struction of Watch Keys. So com- 
plete, indeed, has the change been, 
that it is now nearly impossible to 
find, in any shop, a key on the old 
mechanical principle, which yet, in 
toy humble opinion, was admirably 
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NEW VOLTAIC MECHANIC P6WER. 


adapted to its purpose, and much 
superior, both m convenience and 
equability of winding, to the modem 
or straight key, in the employment 
of which the motion is necessarily 
intermitted and jerking. If it be 
attributed merely to the caprice of 
fashion, I should say, that however 
allowable it may be to sacrifice to 
that idol in things indifferent, in 
those of pure utility we should en- 
deavour, in the first place, to ascer- 
tain the best inventions, and then 
resolve to adhere to them until they 
shall be superseded by obvious im- 
provements. 

I am. Sir, the well-wisher of your 
instructive publication, 

Sbnsx. 


NEW VOLTAIC MECHANIC POWER. 

(FURTHER DEVELOPMENTS.) 

From (ho C hemis t. 

That the powerful agent. Voltaic elec- 
tricity, is speedily destined to pass from 
the laboratory to the workshop, is not 
disputed by any person with whom we 
have conversed, or from whom we have 
heard on the subject. It is admitted to 
be applicable as a mechanic power ; bat 
the suggestion is so novel, that no expe- 
riments have yet been instituted to ascer- 
tain its advantages. All the mighty ef- 
fects in nature of what is called electri- 
city are not known to us ; but that it is 
the active agent in most erf the changes 
of the atmosphere, and in producing 
many other important phenomena, is 
(dearly established ; and by borrowing it, 
therefore, we may expect in time almost 
to equal, by our labours, some of the 
minor but stupendous works of Nature. 
It was an observation of that fflnstrious 
man, Lord Chancellor Bacon, “ That 
man can only subdue Nature by obeying 
her laws and in' the same manner we 
may say, that man cautmly hope to equal 
her operations by working with her in- 
struments. The connexion betwixt com- 
mon electricity and Voltaic electricity is 
clearly demonstrable , and the connexion 
between, or rather the identity of, com- 
mon electricity and lightning has been 
long known and admitted. Thus we have. 
2a toe Voltaic battery, manifested indeed 
by some unexplained causes, but mani- 
fested in such a manner as to be per- 
fectly at our command, the same agent 
which hurts lightning through the sky, 
fendwhiehi* Sottrri&vtbat, dll science 
explained its origin, it was considered 
as aa indication of the ire of an avenginf 
deity. It is this agent which we stated 
in our last Number might be introduced 


into use as a medianic moving power, 
and of which we then promised some 
further developments. \ 

The objections stated to our proposal 
amount in substance to two. The first 
is, that the expense of generating a suf- 
ficiency of the two gases will be so great, 
in proportion to the quantity obtained, 
that it can never be so economic a power 
as steam. 'Die value of this objection 
amounts to this : coals are now compa- 
ratively cheap in England, and copper, 
zinc, and sulphuric acid, comparatively 
dear. But there are countries and situa- 
tions in which fuel is scarce and dear ; 
and in such it may be advisable to think 
at least of a Voltaic mechanic engined 
But those who make this objection are 
quite in the dark as to the quantity of 
tne gases generated by a Voltaic battery ; 
no experiments, in fact, have ever been 
made to ascertain what quantity of gases 
are produced with a given Voltaic bat- 
tery within a given time. This is apoint 
we mean to ascertain, but have not yet 
been able. We may observe, however, 
that the quantity we may produce will 
always depend on the size of the install- 
ment and extent of the metallic surface 
exposed to the action of the add ; and If 
we ehooseto add to the number and size 
of the plates, we may decompose an in- 
definite quantity of water. 

'Ihe expense of a Voltaic battery, ac- 
cording to the charges of the philosophi- 
cal ana mathematical instrument-makers 
about towu. is, for each trough com- 
plete. containing ten pair of plates, of 
four indies square, the size of those at 
tne Bir d Institution, on Dr. Wollaston's 
plan, 2/. 4s.; making the expense a 
battery of 400 pair of plates 88 1 By the 
ordinary method of connecting the plate*, 
such a formidable battery will/bopt, for 
each trough of ten pair. If, 14#. ; i — “““ 
for the whole, 68/. With tbe < 
wear Of such a battery, it iscS 
that it will last two years. Lettn sup- 
pose that ours will be more frequently 
action, and will last one year ; then the 
capital required for such a battery will 
be only 887. per year. The troughs also 
do not wear out like the moral*, and 
therefore want no renewing! TheV'IWSI 
We, each. The acid employed costs about 
3d. per lb. buying it from the dealers m 
London. The proportion recommended 
by Mr. Brande Is 1 lb. of arid to 60 lbs. 
or water; and supposing it takes 20 lbs. 
of this liquid for each trough fconse* 
ipiently one-third of a pound of add), 
and that the acid requires to be renewed 
once every day, we shall have for the 
daily expense of the arid 3#. id. The 
labour of managing thfe part of the busi- 
ness will be a mere trifle : and ato the 
mods of operating trill produce almost a 
perfect vacuum, we oar, that for the 
4 “ expense of U. 44. aid a capital 
tof somewhat Ism thanitaf.. 
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we may gelaoarjr cow&ienMe power: 
the eoet of Hi nwairUtien to mot h er 
thing, and must be decided by other 
principles. 

In this estimate of the expense .of a 
Voltaic battery, it must be recollected 
that we have taken the price which phi- 
losophical instrument-makers, who am 
men of talent and ingenuity, and are 
paid accordingly, charge for these things ; 
and that the article they supply is fiaished 
with great neatness ana care. For Voltaic 
batten es to produce a mechanic power, 
we should go the cheapest and mo*t 
economical way possible to work. Taking 
this into consideration, we hare no he- 
sitation in saying, that whenever Voltaic 
batteries should be .articles of tegular 
manufacture, and there were a consider- 
able demand for them, that their price 
would be reduced more than one-haft. In 
our opinion, it Is a considerable recom- 
mendation of theVoitaic mechanic power, 
that all the materials which go to pro- 
duce It are, in a great measure, the 
product of 'labour, and w® get cheap m 
that labour is more efficient. Another 
thing also which requires to be ob- 
served, is, that the copper and sine and 
the arid employed would not be anni- 
hilated, and might be recovered* con- 
sequently, the expense of supplying these 
articles would belittle more than the ex- 
pense uecessary to recover them after 
being used. YVe have, in fact, decom- 
position and recomposition, both of the 
water from which we procure the gases, 
and of the materials by which we decom- 
pose that water ; and the power we ac- 
tually employ, or consume, is only that 
immaterial agent which is made mani- 
fest on the decomposition and recompo- 
sition, and which, as it is measureless, 
is inexhaustible. 

Even if it should turn out that galvanic 
electricity, employed to decompose water, 
and inflame the gases, is aiv expensive way 
of getting power where fuel is Cheap, a 
point, however, which is not ascertained, 
for nobody has made any experiments 
concerning it, the suggestion may still 
be of great utility where fuel is dear, or 
where" it cannot be procured. Even where 
it is cheap, a Voltaic mechanic power may 
still have some recommeudations. The 
space into which it may be put is small ; 
it emits no smell, and sends forth no 
smoke ; it will unnoy uobody, and never 
be a nuisance ; jt docs not depend for its 
operations on the elements ; the mate- 
rials necessary for it are all easy of car- 
riage j and it may thus perhaps serve to 
equalize the gifts of Nature, and liberate 
industry and the arts from the fetters of 
local restriction. 

The other objection, which applies to 
working explosive engines, which a Vol- 
taic mechanic engine will be, shall be 
considered in our next. 


IftfSH POLISH. 

Srt,-^From page 83, Number 80, 
df your Magazine, 1 find that a 
statement of mine was misprinted 
in page 272 of vol. n. Your 4t Con- 
stant Reader,” in his third question, 
asks. With what is it (viz. the polish) 
to be "fwttW off?” My receipt 
ought to have been printed, "well 
wiped off,” and With the finest old 
Hnen that can be had, till dry. 

This is not French polish, but old 
Irish. It applies to new furniture 
in particular, for, if any thing else 
has been used before, it must be 
taken off before this process is com- 
menced. Ink may be spilt upon it. 
When it is complete, without stain* 
ifig. I think all in(ftdries are an- 
swered, when I state that there is 
not any thing to be done before you 
put on the mixture, but to hate the 
wood very well cleaned; because, 
after that is nut on, it will exinhit 
the state of the Wood, whatever it 
lhay be, and there is then no re- 
mmf but to scrape all off and begin 
again . When the polish is complete 
and hard, if the wood should be 
marked by the bottom of a cup or 
glass, that must be well washea off 
with cold soft water before you put 
on finy of the mixture, otherwise a 
few coats of the varnish will only 
keep that mark there, and make it 
more visible from being polished 
over. 

I am. Sir, 

Your constant reader, 

Josias Murray. 

Dublin, Nov. 21, 1824. 

THE STEAM-GtN FOLLY. 

The letter of the " Gun-Sponger,” 
given in our last Nianber but one, 
showed very clearly the erroneousness 
of the statements which have been re- 
cently put forth by Mr. Perkins and 
his friends respecting the superior 
powers of steam, as compared with 
gunpowder, in propelling shot . It now 
turns out that the invention is not only 
useless, but has been repeatedlvtried 
before, and failed. General Chas- 
seloup proposed the employment of 
steam guns for the defence of pkees 
in 180b ; and Mr. Watt, a* Stated by 
Yeritas, vol* n. p* 234, tried the ex* 
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periment long before. It is also a 
fact, that Homblower, thirty years 
ago, constructed a steam -rocket, 
though this is not generally known. 
General Chasseloup, however, seems 
only to have had a notion of such a 
thing, and to have formed no definite 
plan on the subject. In 1814, M. 
Gerard, an officer of Engineers, con- 
structed a weapon of this kind. The 
boiler was moved on a carriage, and 
supplied steam for six gun-barrels, 
the breeches of which could be opened 
at pleasure. On turning a handle, 
the six barrels received a ball and 
the steam at once. The longest 
shots were made by turning the 
handle slowly, and 180 balls were 
thrown in a minute. Two cassoons 
attended the machine with fuel and 
bullets. A certain number of these 
instruments were made for the de- 
fence of Parifc, but were destroyed 
on the Allies entering that city in the 
above-mentioned year. 

The application of steam in this 
way, even on the high pressure sys- 
tem, is found, on experiment, to be, 
only substituting a less for a more ef- 
fective instrument. The following 
explanatory observations on the sub- 
ject we extract from The Chemist : 

“ The expansive power of water 
compared, to that of gunpowder is, 
perhaps, on the whole, greater ; but, 
in first of all converting it into steam 
before it is used, the larger part of 
that expansive force is destroyed. 
If a drop of water get within a 
mould in which metal is to be 
poured, its expansive power is so 
great as to scatter the whole mass 5 
but, by the application of heat to 
water, in a certain free space, this 
power is diminished in proportion to 
the size of this space. Now, first 
to heat and then to boil water, is a 
great loss of this power; and, as 
JVIr. Perkins has not compressed 
steam so as to make it manageable 
beyond 500 atmospheres, while the 
explosive force of gunpowder is 
more than 1000 , it is plain that his 
invention substitutes a less for a 
greater power. If, however, the 
facility of loading and discharging 
the piece, which belongs to the steam- 
gun* and is its distinguishing excel- 
lence, could not be imparted to the 


powder-gun, the steam might be» 
preferable. This, however, does not • 
seem to be an impracticable problem . ■ 
With the present perfection of our 
mechanical instruments, and our skill 
in casting, it seems not impossible to 
make powder-guns which shall be; 
loaded at the breech. When this is 
effected, powder will be assuredly 
superior to steam. Nor does it seem 
impossible to make a gun which shall 
be connected with a reservoir both 
of powder and balls, and by means 
of a mechanical contrivance to have 
a certain quantity of this powder 
and a single ball propelled into the 
chamber of the gun, and discharged ■ 
at any given rate. We take no de- 
light in instruments of destruction ; 
but we recommend those who do, 
rather to turn their attention to the 
mechanical improvements of which 
powder-guns may be susceptible, 
than to nave recourse to steam. The 
principle of all improvements must 
be to load the gun at the breech 


ALLAN’S DIVIDING ENGINE. 

Sir, — The Correspondent who 
inquires, in No. 65, for Mr. Allan’s 
Dividing Engine, is informed that 
Mr. Allan is dead, and that his son 
has since sold it to Mr. Cooke, the 
optician, of Wapping, but I do not 
know whether it is in use beyond Mr. 
Cooke’s own trade. 

I am. Sir, 

Yours respectfully, 

Nov. 27, 1824. + 


PREPARATION OF GINGER BEER 
POWDERS. 

Take two drachms of fine loaf sugar, 
eight grains of ginger, and 26 grains of 
carbonate of potash (all iu fine powder) ; / 
mix them intimately in a Wedgwood’s- : 
ware mortar. Take also 27 grains of 
citric or tartaric acid (the first is the 
pleasantest, but the last the cheapest). 
The acid is to be kept separate from the 
mixture. The Beer is prepared from 
the powders thus : — Take two tumbler 
glasses, each half filled with water: stir 
up the compound powder in one of them, 
and the acid powder in the other ; then 
mix the two liquors. An effervescence 
takes place — the beer is prepared, and 
may be drank off*. It must be drank off 
directly, or it will become flat. 
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Sir, — The following method of 
drawing the Oval or Ellipsis, not 
generally known amongst mecha- 
nics, mqy prove useful to some of 
your numerous readers 

To form a semi- ellipsis, draw the line 
A, fig. 1, aud, at the height of the re- 
quired arc, the parallel line B, and at 
Hie required length of the base the two 
lines C and D; equally divide the line B, 
as at E, -and the portion of the line B 
from E to F, info as many equal parts as 
may be thought sufficient, aim divide the 
line FG to answer to the line EF in 
number of divisions. Proceed the same 
with the lines HE and HI, and then 
draw the crossing lines, commencing at 
E; carry the line to the first division 
below F on one side, to the first division 
below. H on the other, and the remain- 
ing lines as seen in the figure. 

The method or drawing the oval, or 
egg-shape, will be easily seen by a refer- 
ence to fig. 2. Any elliptical figure what- 
ever may be drawn by this method, by 
. varying the pumber and situation of the 
divisions. 

I am, Sir, 

. Your obedient servant, 

R. H. 


THJ5 SCREW QUESTION. 

Sir, — I am really sorry that I 
should have . given offence to your 


worthy Correspondent .“A.” He 
may rest assured, however, that not 
one of your Correspondents has a 
less desire to give offence than Nichol 
Dixpn ; and although I mav have 
run rather into an extreme in my 
remarks on his explanation regard- 
ing the Screw-driver, yet I hope he 
will be liberal enough to forgive me. 
He ought, however, to have recol- 
lected that, before he contradicts the 
statement of any Correspondent, he 
ought to keep in view the excellent 
motto prefixed to No. 31 of the 
Mechanics* Magazine. 

“ D. H. In— -v” has also been sar- 
castic enough ; but the view he takes 
of the subject, although correct in 
some points, is, in my humble opi- 
nion, materially wrong in others. 
“X. Z.” however, has not effected 
his position ; and “T.” says, that 
he is perfectly safcisfied that the less 
elasticity the better. There is, un- 
questionably, a limit to the elastic 
force of the screw-driver ; but I am 
yet firmly of opinion that, through 
its agency alone, we can account for 
that superior ease which every me- 
chanic must have experienced when 
using a long; instead of a short screw- 
driver. * ’ , 
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I g^tal}, shorty after Yule dme, give 
you my ideas on this subject, which 
are at perfect variance with those 
of your other Correspondents $ and 
until then, 

I am. Sir, 

Your obedient servant, 

Nichol Dixon. 
Red Lion-street, ClerkenweU, 

Nov. 25, 1824. 


TO* PREPARE LEMONADE. 

Mix one part of cihric arid with six - 
parts of finely-pounded loaf sugar : avert 
fine dry lemonade is thus prepared, which 
may be preserved for any length of time. 
The quantity of this mixture necessary to 
be pat into a glass of watey, to make a 
pleasant drink, mast be regulated by the 
taste of the person using it. 


SAFETY FOR THE DEAD. 

Sir,— A Correspondent, under the 
head of " Safety for the Dead,*' recom- 
mends the placing a pound of gunpowder 
in the coffin in some detonating me- 
dium ; so that, upon the removal of the 
lid, an explosion may take place, and the 
persons near ft be destroyed. 

He writes upon a subject which he 
does not contemplate in all its bearings . 
Medical students must have subjects, or 
they must be turned upon the poidic ig- 
norant of their profession; as it is well 
known to all surgeons, that neither 
{dates nor models will answer the end 
proposed. 

A body already costs sixteen or eighteen 
guineas, aud were T. P. A/s plan put In 
practice, they would be at double the 
money, from the increased risk. As to 
preventing thp practice, that is impossi- 
ble under the present System. 

In Paris you never hear of a grave 
robbery, ana for this plain reason : the 
bodies of paupers) and unowned now 
■sons may be procured for a few shil- 
lings (francs) by proper application ; 
and the French surgeons are, in conse* 
quenoe, able anatomists and clever prac- 
titioners. . 

’ The contrast between them and ear 
half-educated young men was strikingly 
exemplified in the beginning of the last 
war. The French soldiers were attended 
by men who bad dissected, and our un- 
fortunate fellows fell often into the hands 
of those who had not dissected : the con- 
sequences are obvious. Look at the state 
of medical science in Turkey and Russia, 
where dissections are not permitted, ana 
let me ask T.P. A. how he would like to 
be obliged to submit tQ.an operation, 
pr Replacing a dislocated limb, by one of 


NOR THE DEAD, ETC. 

their surgeons? ft is a notorious fact, 
that the wounded Russians immediately 
surrendered to the French, on purpose to 
be placed under the care of the French 
surgeons. 

Of two evils, Sir, it is wise to choose 
the lesser; and unless T. P. A. will in- 
duce our legislature to adopt the Parisian 
plau, it is better that graves should be 
robbed, than the living mangled, and ab- 
solutely murdered, by ignorant surgeons. 

Iam, Sir, yours, Ac. 

Safety for the Living. 

Bristol, Nov. 14, 1824. 


EXPANSION OF WATER IN FREEZING. 

8ut,-r-It appears from the letter of 
T. H. Number 6$, p. 103. that I have 
not exactly understood the particular 
law of the expansion and contraction of 
water, to which the term miracle is ap- 
plied in the article copied from “ The 
Chemist ” I apologise to the Chemist 
for my misapprehension, and I thank 
T. H. tor his correction. 1 certainly had 
not read Professor Leslie’s Experiments 
on producing Artificial Cold, or I should 
not have asserted, in Number 62, p. 23, 
that water freezes slowly in closed ves- 
sels. 1 fell into the error from baaing 
read it as a feCt, somerfew years ago, 
in a work at that nine of some authority. 
I am, however, not yet convinced that 
the misrtwr* of air wtth tee is not partly 
the cause of ito floating upon water; for 
what results from the experiments of the 
learned Professor? Why this, that the 
ice produced by water frozen in as com- 
plete a vacuum as can be made, is con- 
siderably heavier than ice produced in 
the ordinary operation of nature: and, 
therefore, I will contend, that this feet 
is very much in favour of my gratuitous 
assertion, as T. H. is pleased to call it. 
Perhaps, Sir, I will be. compared to the 
Schoolmaster, in the beautiful poem of 
Goldsmith, of whom he says— 

** For e'en though vanquish’d, ha would sigue 
still” 

But I am seeking knowledge, and there- 
fore provoke inquiry, even at the risk of 
still further exposing my own ignorance ; 
and I would not have any of my brother 
Correspondents be afraid of ^sporting a 
random opinion now and then, for the 
sake of acquiring information. We can- 
not all be equally wise ; but let us follow 
the advice or Solomon, who says, “ Wis- 
dom is the principal thing; therefore get 
wisdom.’* 

The beneficial consequences on the 
economy of nature, in the conversion of 
water into ice, cannot have escaped the 
most casual observer; at the same time 
it must be admitted, that some incon- 
veniences are produced by it. The same 
cause which pulverizes the clayey, stab- 
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tom soil of the farmer, aphis and rends 
his finest oaks ; and that frost which mel- 
lows our parsnips spoils our potatoes. 

I remain, Sir, yours, &c. 

Gelidus. 


FRENCH AND ENGLISH GUNPOWDER. 

By a report lately made to the 
Minister ox War in France, it ap- 
pears that the best powder made in 
that country is composed as follows : 
In 100 parts 78*00 saltpetre, L2.8& 
charcoal, $.12 sulphur. The best 
Dartford powder contains 79.70 jwdt- 
tre, 12.48 charcoal, 7-82 sulphur. 
Hire of the former weighs 905 
grammes, while a Hire of the latter 
only weighs 857- The difference of 
density is occasioned by being sub- 
jected, in the manufacture, to Af- 
ferent degrees of pressure,- and it is 
stated by the French chemists, that 
the more dense the powder, so m 
not to check the combustion, the 
better. The strength, of the french 
powder -of this density is consular- 
ably greater than English powder ; 
but reduced to the same density, they 
are nearly equal. But the Frencn 
powder with which these experi- 
ments were made* was the patent 
owder of M, Bouehet; and prior to 
is improvements, the best powder 
in France was 3-20tbs less strong 
than that made in England. Hie 
comparison was made with Dartford 
powder ; we believe, however, that 
a stfll 'Stronger powder was, for a 
short time, made in England. 


INQUIRIES. 

NO. ^CALCULATING RUNNING 
WATER. 

Sir,— I should like to be informed, 
through the medium of your Maga- 
zine, of a correct rule to calculate 
- the quantity of water that will run 
through a rectangular aperture cut 
in theridc («t the SHifaee) of a ves- 
sel, kept constantly full, in a given 
time. 

I have seen the following rule in 
an <old toea&feon Hydraulics 
■ €,$472 A .T.SA, calling A the area 
of the aperture inF, at S the time, and 


h the depth of the aperture in feet'’ 
This, says the writer, reduced in the 
ratio of h to 1, wifi give the true 
quantity discharged, nearly; but, 
from actual experiment, I find that 
this is not a correct rule $ and if any 
of your learned Correspondents will 
give one that is, I shall be obliged to 

I am. Sir, 

Your obedient servant. 

Aqua. 

to O. 79.^-MAJUNE STEAM ENGINES. 

Sir, — S everal readers of the Me- 
chanics' Magazine, in this place, are 
anxious to be informed, by some of 
your practical Correspondents-^ 

1st*— What ought to be the weight 
of a wrought iron boiler intended 
for a marine engine of twenty-horse 
power i 

2adly.— With what metal are tha 
improved sliding valves and nozzles 
of marine engines now faced; and is 
there any nicety required in the moele 
of packing them ? 

3rdlvi— Is a %-wheel a necessary 
APpenuage to a .marine engine ? — if 
so, what proportion should its dia- 
meter bear to that of the paddle- 
wheel ? 

I am. Sir, yours, &c. 

Juyenis. 

Chester, Nov. 17, 4824. 


NEW PATENTS. 

To Joseph Araden, Leeds, Yorkshire* 
bricklayer ; far his pew invented improve- 
ment in the mode of producing an arti- 
ficial stone. Sealed the 2l6t of October 
—two months far enrolment. 

To George Dodd, St. Anne's, West- 
minster, engineer ; for certain improve- 
ments on fire-extinguishing machinery. 
October 21— six months. 

To George Samuel Harris, of Caroline- 
place, Trevor-square, Knigbtsbridge, 
Gent. ; far his new invented machine, 
for the purpose of giving the most effec- 
tual ana extensive publicity, by day and 
by night, to all proclamations, notices, 
legal advertisements, and other purposes, 
to which the same maybe applicable,' 
destined for universal information, and 
which will henceforward render unne- 
cessary the defacement of walls and 
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houses in the metropolis and its vicini- 
ties, by bill-sticking, placarding, and 
chalking, which latter practices have be- 
come a great and offensive public nui- 
sance. October 21 — two mouths. 

To Johu Line ford, Nottingham, lace- 
machine manufacturer ; for his invention 
of certain improvements upon machines 
or machinery, now in use for the pur- 
pose of making that kind of lace com- 
monly known or distinguished by the 
name of bobbin-net, or Buckingham- 
shire lace net. Nov. 1 — six months. 

To the Rev. John Somerville, A.M. 
Minister of the Parish of Currie, Edin- 
burgh; for having invented a method, 
applicable to fowling-nieces or other fire- 
arms, by which method all accidental 
discharge of the said fire-arms will be 
completely prevented. Nov. 4 — two 
months. 

To John Crossley, Cottage-lane, City- 
road, London, Gent. ; for a contrivance 
for better ensuring the egress of smoke 
and rarefied air m certain situations. 
Nov. 4— six months. 

To Thomas Richard Guppy, Bristol, 
Gent.; for certain improvements in 
masting vessels. Nov. 4— six months. 

To John Head, Banbury, hosier 
(Quaker) ; for certain improvements in 
machinery, for making cords or a plat 
for boot and stay laces, and other pur- 
poses. Nov. 4 — four months. - 

To William Church, Birmingham, 
Esq. ; for certain improvements m au- 
gers and bits for boring, and in the ap- 
paratus for making the same. Nov. 4 — 
six months. 

'I o William Busk, Broad-street, Esq. ; 
for -certain improvements in propelling 
ships, &c. Nov. 4 — six months. 

To John White, the younger, and Tho- 
mas So werby* Bishop Wearmouth, Dur- 
ham, merchants ; for their improved air 
furnace for the purpose of melting or 
fusing metallic substances. Ntfv. 6 — 
fourmouths. 

‘ To John Moore, Broad Weir, Bristol,. 
Geut. ; for his discovery of a certain ad- 
dition fo, or improvement upon, the 
steam engine, or steam engine appara- 
tus. Nov. 6 — six months. „ 

' T6 T; Cartmell, Doncaster, Yorkshire, 
guri-maker ; for his invention of an im- 
proved cock, to’ be applied to the locks 
of guns, pistols, &c. for the purpose of 
firing the same by percussion, acting 
either by self-priming or otherwise, and 
whereby the priming is rendered wholly 
impervious alike to the wind, rain, or 
damp. Nov. 6— two months. 

To Charles Heathern, Maidstone, 
lime -burner; for his new method of 
constructing furnaces or kilns, for tlie 
more speedy, effectual, and economical 
manufacture of lime, by means of apply- 
ing, directing, and limiting the flame 


and heat arising in the manufacturing or 
burning coal into coke, and thus making 
lime aud coke in the same building, - and 
at the same time. Nov. 11— two months. 

To William Leathy, Great Guildford- 
street, Southwark, engineer; for va- 
rious improvements in machinery or ap- 
paratus used in the making of bricks v 
and certain improvements in the drying 
of bricks, by the means of flues ana 
steam. Nov. 11— six months. 

To Pierre Brunet, Wimpole-street, 
Cavendish - square, London, merchant : 
in consequence of a communication 
ma^de to him by a certain foreigner re- 
siding abroad, with whom he is con- 
nected, he is in possession of an inven- 
tion of a furnace made upon a new con- 
struction. Nov. 1 1— six months. 

To Joseph Clisild Daniell, of Stoke, 
Wilts, clothier ; for certain improve- 
ments in dressing woollen cloth. No- 
vember 20 — four months. 

To Isaac Taylor, jun. of Chipping On- 
gar, Essex, Gent. ; for his new-invented 
cock, or tap, for drawing off liquids. 
Nov. 20 — four months. 

To William Rhodes Baulins, Hoxton, 
Hackney, brick-maker; for his improve- 
ment in the construction of clamps for 
burning of rain bricks. Nov. 20— six 
months. 


CORRESPONDENCE. 

The Supplement to Vol. II. containing 
Preface, Titles, and Index, is now pub- 
lished. We regret that it has been so 
long in appearing. 

Communications received from— A. F. 
Climax— M. S.— tA Country Smith— Na- 
droj Samoht— A Correspondent— M. W. 
— B. S. (who will hear from us shortly) — 
R. W. B.-H. B. Wag— A School-Boy— 
Anne— J. W.—W. t.—J. B.— A Constant 
Reader and Old Man— Taffy— G. W. — 
F. Joyce— M. J; R.— G. A. S.— Inquisi- 
tor— F. F.— N. Noluet— A Becclesian— A 
Neglected Pupil— T. M. B.— J. S. x«— 
Red Ink— G. W.— Hands and Feet— J. E. 
Coombs — A Journeyman Coachmaker — 
Y. Y.— Philo- Mech aniens— A Subscriber 
at Bradford — Wm. J. Osborne— And a 
paper without a signature, " On Beer 
and Thunder.'* 


Comnftinication* (post paid) to be addressed , to 
the mtor. at foe Publisher*.’, KNIGHT and 
LAG£Y,o5, Pstemoster-row, London. • 
Printedby B. Benslxy, Belt-court. Fleets—* 
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IMPOVBMENT ON BROWN’S BNGINB. 

Sir, — Having seen, with pleasure, 
in your Mechanics’ Magazine, the 
plan of Mr. Brown’s Pneumatic 
Engine, I take the liberty to say that 
it appears to me a power so simple 4 
need not be loaded with such a com- 
plication of machineir. 1 see no s 
necessity, in particular, for the 
double cylinder, nor yet for the long 
rods and apparatus at the bottom ; 
and in the preceding sketch 1 have 
endeavoured to show how the same 
effect may be produced by a single 
cylinder, with a trough beam (in- 
stead of the bottom apparatus) to 
receive a portion of the water, by the 
rising and falling of which the ne- 
cessary cocks and valves will be 
opened and shut, and its water then 
discharged into the cistern below, to 
assist in working the water-wheel. 
Two such cylinders as this, working 
five strokes per minute each, would 
raise 2460 gallons of water 20 feet 
high, which is equal to a 30-horse 

r over. If the vacuum were perfect, 
presume it would raise it a trifle 
more, as 33 feet, I believe, is the 
highest point it could attain. 

This description of pump would 
not only be of use to work machi- 
nery, but would be extremely useful 
to canals, to raise water from low to 
higher levels, at a small expense; 
also in brewhouses, where pumping 
and grinding are both wanted. 

Description of the Plate in the preceding 
page. 

AAAA represent two such cylinders, 
with valves at bottom. 

B the trough -beam, to open cocks and 
vaives (with valves in bottom). 

C the cistern to receive water and lay 
it on the wheel. 

D the water-wlieel (if wanted) to turn 
machinery. 

£ water discharging from the beam. 

FF water discharging from opposite 
cylinder and into the beam. 

The gas-pipes, cOckB, &c. might 
be appended on Mr. Brown’s prin- 
ciple to set it to work, and, if prac- 
ticable, any extent of power that 
could be wanted, for whatever pur- 
pose, might be easily obtained. 

I am. Sir, 

Your obedient servant, 

i? Ft,7RT 

Banbury, Sept 14, 1824. 


PROVING THB SQUARB AND CUB* 
ROOTS. 

Sir, — I n the 64th NumbeAage 1 17, 
vol. iii. of the Mechanics’ Magazine, 
there is a method laid down snowing 
bow the Square and Cube Roots may 
be proved by casting out the nines, by 
your Correspondent T. S. D. of Bath. 
A few years ago I discovered a method 
by which these roots may be proved in 
a manner somewhat different to that 
adopted by T. S. D. I communicated 
this discovery to my friend and patron, 
William Smith, Esq. of Peter’s Col- 
lege, Cambridge, who was much pleased 
with it, as be considered it a method 
not known among arithmeticians at 
the time. 

To prove the square root, proceed as 
foHows : — 

Take the excess of nines in the root 
found ; square this excess, cast the 
nines out of this square,' and note the 
remainder. Again — Find the excess 
of nines in the number proposed ; from 
this excess subtract the excess of nines 
in the number remaining after the ope- 
ration is finished, and if this remain- 
der is not equal to the first noted re- 
mainder, the operation is certainly 
wrong ; if the excess of nines in the' 
number proposed happen to be less 
than the excess of nines in the number 
remaining after the operation is finish- 
ed, we must add nine, and tbeO pro- 
ceed as before. 

In the cube root we must cube the 
excess of nines in the root found, in- 
stead of squaring it, and the remain- 
der of the process will be exa<*!y the 
same as in the square root. 

Let the proposed number be 3010573, 
the square root of which is 1735, and 
the remainder, after the operation is 
finished, is 348. The excess of nines 
in 1735 is 7 ; this squared is 49 ; the 
excess of nines in 49 is 4. Again, the 
excess of nines in 3010573 is 1, and 
the excess of nines in 348 is 6 ; there- 
fore 9+1 = 10 — 6 = 4 also. Now 
let the proposed number be 41784270, 
the cube root of which is 347, leaving 
a remainder, after the operation is 
finished, of 2347. The excess of nines 
in 347 is 5 ; this cubed is 125; the ex- 
cess of nines in 125 is 8, the excess of 
nines in 41784270 is 6, and the excess 
of nines in 2347 is 7; therefore 9 + 6 = 
15-7=8 also. 

The above rules are founded upon 
this obvious principle : — In the square 
root, if the number remaining after 
the operation is finished be taken from 
the number proposed, the remainder is 
a perfect square if the work has been 
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.tonreotkr performed, and the method 
bf proof is no more than that of com- 
mon multiplication. For the same 
reason, if, in the cube root, the num- 
ber remaining after the operation is 
finished be taken from the number 
proposed, the remainder is a perfect 
cube, when the work has been done 
right. From this it is evident that long 
division, in arithmetic, may be proved 
in the same manner; only we must take 
the excess of nines in the divisor and 
in the quotient, and proceed as before. 

I am. Sir, yours, &c. 

Joseph Hall. 

yHarpurhey (not Harpurley); 

November 17, 1824. 


Minus. 

-Sir, — T hequestion proposed by your 
Correspondent “ Piger,’* (in page 52) 
why minus multiplied by minus pro- 
duces plus, is certainly one ojf some 
difficulty ; and as it has not been suffix 
ciently explained in any book on Al- 
gebra with which I am acquainted, t 
was long of .the same opinion with 
your Correspondent “ Amicus/* that 
the doctrine of negative quantities waS 
untenable ; the high authorities, how- 
ever, on which this doctrine has been 
promulgated, has induced roe to inves- 
tigate the principle on which it is 
founded, and 1 at length have the 
satisfaction of being able to entertain 
a rational conviction of its tilth. This 
conviction, however, has not been pro- 
duced by ahy reasoning which 1 have 
seen on the subject, but is the result 
of my own analysation of the different 
cases to which I have found the prin- 
ciple applied; and this 1 shall endea- 
vour to explain for the satisfaction of 
your Correspondents. 

In the first place, it is necessary to 
have a clear conception of the mean- 
ing of the term minus, for on this 
hinges the chief difficulty of the case. 
Your Correspondents Piger and Rode- 
rick have both fallen into the common 
error of supposing that negative quan- 
tities are less than nothing, and, con- 
sequently, they cannot conceive how 
“ less than nothing multiplied by lest 
than nothing ean produce something.** 
This, indeed, would be an impossi- 
bility, hut it is not the true state of 
the case ; the term minus simply means 
the reverse of plus: it has no effect 
whatever on tne magnitude of the 
quantity or number to which it is pre- 
fixed, but merely indicates that that 
quantity or number is to be estimated 


in the contrary direction to what it 
would be if the algebraic sign were 
plus : for example, seven feet depth is 
a measure of the same length as seven 
feet height, but estimated in the con- 
trary direction ; and, therefore, if the 
altitudes of several different objects 
were under consideration, and any of 
those objects were below the level of 
the observer, its depression might be 
expressed as an altitude, thus : height 
*- seven feet. In like manner, a debt 
of seven pounds is a sum of money of 
ihe same value as a Credit of seven 
‘pounds, but estimated in a contrary 
direction. All this is easily under- 
stood; the difficulty, then, is in con- 
ceiving of an abstract negative num- 
«ber ; for instance, what idea can we 
affix to *- 886, when it stands uncon- 
nected with an affirmative number ? 
To answer this question it will be ne- 
cessary to refer to a diagram. 


K 



Let ABCD be a circle, of which 
the radius, AO, may be represented 
by the abstract number 1000 ; let the 
circumference be supposed, divided 
into 360 degrees, commencing at A, 
and numbered quite round the circle 
in the direction ABCD, and from 
each of these divisions let a perpen- 
dicular be drawn to the diameter A C, 
as Yepresented at mn and xv: then 
these perpendiculars will be what ma- 
thematicians term the sines of the arcs 
to which they correspond : thus, in the 
diagram, mn is the sine of the arc 
An, OB is the sine of the arc AB, 
Rnd xy is the sine of the arc Ay. 
Now it is evident, from inspection 
of the figure, that these sines must 
fall above the diameter, A C/through- 
out the first half of the circle, or while 
the arc is less than 180 degrees, and 
below the diameter throughout the 
second half, or while the arc exceeds 
180 degrees;, if, therefore, in the for- 
mer case they be considered affirma- 
tive, in the latter they mu9t he consi- 
N 2 
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dered negative. Suppose, now, the 
. measured or computed length of all 
these sines were entered in a table, we 
should then obtain a clear idea how 
abstract numbers may be considered 
negative; a few of them may be exhi- 
bited thus : — 

Degrees. 

sine of 0 » 000 

sine of 30 =* 500 

sine of 60 = 866 

sipe of 90 = 1000 

sine of 120 = 866 

sine ol 150 * 500 

sine of 180 = 000 

sine of 210 =— 500 
sine of 240 = — 866 
sine of 270 = — 1000 
sine of 300 = — 866 
sine of 330 * — 500 
sine of 360 — — 000 

Having thus gained the idea of ne- 
gative numbers, we may naturally 
conclude (as experiment abundantly 
proves) that they will perform all the 
operations of arithmetic with the 
same infallible accuracy as affirmative 
numbers. 

Let us now come to the question. — 
Why does a negative number multi- 
plied by another negative number pro- 
duce an affirmative number ? To un- 
derstand this, let it be remembered, in 
the first place, that multiplication is 
nothing .more than abbreviated addi- 
tion, and that the two factors, viz. tbe 
multiplicand and the multiplier are 
convertible terms, thus, 10 times 3 is 
r tbe same as 3 times 10. Let it also be 
remembered that minus always means 
the reverse of plus ; hence it must fol- 
low that, if either of the factors be 
minus, it will have the effect of re- 
versing the algebraic sign of the other 
factor in the product, or, as may be 
otherwise expressed, an affirmative 
multiplier confirms the sign of the 
multiplicand, and a negative multiplier 
reverses it. This is the true rationale 
. f f the problem : /it amounts to the 
same thing as saying that like signs 
in the factors produce plus, and unlike 
signs produce minus. 

Should this reasoning not be thought 
sufficiently conclusive, the subject may 
be further illustrated by an example ; 
thus, let as 10, 6*3, c* 8, and 
Am the product of a— 6 multiplied by 
c~d may be found thus : 

a- 6 
€ — d 


or- >6e~«i+6<&. 


That this operation is correct, nu^r 
be proved by substituting the above 
numbers (or any other number 1 what- 
ever) in place of the letters ; k is, in 
fact, multiplying 7 by 6, which will 
produce 42. 

Now let the factor, c, be struck out 
of the multiplier, and it is evident that 
all those terms in which it is found in 
the product must disappear ; we shall 
theu have « — 6.x — d=— ad +bd. 
Again, let the factor a be struck out of 
*the multiplicand, and all those terms 
in which it is found in the product 
must' disappear; Consequently both tbe 
factors, a and c, being struck out, aft 
those terms in the product in which 
either of them appear must be can- 
celled, and we 'shall then have — 6 x 
-rf=. + 6rf. 

Substitute the corresponding num- 
bers, and tbe |>roof will be equally con- 
vincing, thus * — 

10-3 7 

8-2 6 

— or — 

80-24-20 + 6 42 


Take 8 from the multiplier, and it 
is evident that 8 times 7 (or 56) must 
be subtracted from the product ; the 
operation will then stand thus 

10-3 7 

- 2 - 2 

or - — — 

“20 + 6 -14. 

Again, in this last result, take IQ 
from the multiplicand, and it is evident 
that 10 times — 2 (or — 20) must be 
subtracted from the product, or, which 
is the same thing, + 20 must be added 
to the product (an affirmative number 
added being equivalent to a negative 
number subtracted); we shall there- 
fore have 

-3 x — 2** — 14 + 20 
or' 

— 3 x — 2 = +6, 

'which was the case to be demonstrated. 

It may be proper to remark that a 
'multiplier cau, in no possible case, be 
any thing but an abstract number; 
therefore the multiplicand and multi- 
plier are- convertible terms only when 
they happen both to be numbers. This 
is one cause of tbe difficulty of giving 
a familiar example of tbe multiply 
cation of two negative terms ; but it is 
hoped that the above example will 
prove to your Correspondents that 
the doctrine of negative quantities is 
founded on a rational basis, although 
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the train of reasoning it involves is 
perfectly abstract : this, however, can 
be no objection, when it is considered 
that affirmative numbers are equally 
abstract when considered in them* 
€ elves, and without reference to the 
objects or magnitudes which they are 
applied to measure. 

The solution of “ Tyro Piger” (page 
87) is perfectly correct, though I 
think too concise to prove convincing. 
The answer of “Legis” (page 125) 


is among the best I have seen, but he 
is mistaken in supposing that negative 
quantities can only produce a rational 
result when joined with affirmative 
ones. Were this the case, the powers of 
algebra would be very limited; it could, 
at best, be only considered as au auxi- 
liary. to geometry, whereas it is now 
applied so as nearly to supersede that 
science altogether. 

I am, Sir, 

Your obedient servant, M, S. 


BELL’S INVENTION FOR SAVING LIVES FROM SHIPWRECK. 



Sir,-— A great deal has been said, 
and I think to very little purpose, 
about the invention of the Mortar- 


Great Britain. With this intent I 
send you the following description 
, r . .. „ . --- of the invention of Mr. BeU, which 

plan for saving lives from Shipwreck, was tried and proved at- Woolwich 
Your Friend to Justice” makes it on the 29th of August, 1791, and 

for which, if Mr. Bell had received 
a few of the thousands since given 
for this •invention, I will venture to 
say it woul<i Have been gratifying to 
every true friend to Justice; but 
•Non cuivis homini contigit adire Co- 
rinthum , and Infelicium pauci sunt 


appear that Captain Manby claims 
the merit of this invention by his 
voluntary declaration : “ I have never 
availed myself of any man’s inge- 
nuity ; the whole has been the result 
of my own mind and perseverance.” 
But Captain Manby, in his letter to 
You, denies having taken the credit 
for the invention, but claims to be 
considered the author ; while your 
correspondent “W. B.” states that 
Captain Manby received the first in- 
timation of the plan from a Captain 
W . t Now, had any of your 
Correspondents given to the public, 
through the medium of your very 
useful Magazine, a description of 
this invention, it might not only have 
set the dispute at rest, but have been 
of service to the cause of humanity 
along the whole line of the coast of 


Tibi sum devinctissimus, 

Vindex. 

Description . 

« Represents an eight-inch mortar on 
its carriage (of which Mr. Bell observes, 
that accidents from a gun bursting are 
effectually guarded against, by the cham- 
ber being constructed to contain but one 
pound of powder) : 6, the shell shown 
within the mortar ny dotted lines ; this 
was of cast iron filled with lead} by which 
means Mr, Bell gained 1 lbs. m weight, 
making his shell weigh 75ibs. instead of 
C8 lbs. ; c, the grommet, or double rope. 
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which connects the shell and line— this 
' was of white three-inch rope ; dd> the 
line, French-faked, or laid in a zig-zag 
direction before and by the side of the 
mortar, as recommended by a French 
inventor of a similar plan, about the year 
1790 or 1791.* Mr. Bell coiled his line 
on handspikes. The line first tried by Mr. 
Bell was a deep sea line, of which 160 
yards weighed 18 lbs. ; this line, with the 
shell, was thrown 400 yards from the 
mortar, elevated 45 degrees, and with a 
charge of only 15 ounces of powder. 

Mr. Bell recommended his plans 
to be adopted as they are at present, 
in the following remarks : — “ There 
is every reason to conclude that this 
contrivance would be very useful at 
all ports of difficult access , both at 
hom$ and abroad, where ships are 
liable to strike the ground before 
they enter the harbour, as Shields 
Bar and other similar situations; 
when a line might be thrown over the 
ship , which might probably be the 
means of saving both lives and pro- 
perty ; and, moreover, if a ship was 
driven on shore near such a place, 
the apparatus might easily be re- 
moved to afford assistance ; and the 
whole performance is so exceedingly 
simple, that any person, once seeing 
it done, would not want any farther 
instructions. 

“ John Bell. 

“ Woolwich, Aug. 29, 1791.** 

Models and drawings of the appa- 
ratus are preserved in the repository 
of the Society of Arts for public 
inspection. An account of the in- 
vention was also published in the 
Trans. Soc. Arts, vols. x. and xxv., 
and in Nicholson’s Phil. Journal, 
vol. xx. The description of a simi- 
lar plan, tried by a French author, 
will be found in the Naval Chronicle 
for 1799. 


ERRORS IN NATURAL HISTORY. 

The stories, that there is but one 
phoenix in the world, which, after 
many hundred years, burns herself, 
and from her ashes rises another; 
that the pelican pierces her breast 
with her beak to draw blood for her 
young ; that the cameleon lives only 


See Naval Chrouicle, vol. ii. p. 428. 


upon air; of the bird of paradise, 
and of the unicorn, are all fabulous. 

It is an error, that the scorpion 
stings itself when surrounded by fire, 
and that mfisic has power over per*' 
sons bitten by it ; that the mole has no 
eyes, and tne elephant no knees ; 
that the hedge-hog is a mischievous 
animal, particularly that he sucks 
cows when they are asleep, and 
.causes their teats to be sore. 

It is said that the porcupine shoots 
out its quills for annoying its enemy, 
Whereas it only sheds them annually, 
as other feathered animals do. Tne 
jackall is commonly called the lion’s 
provider,butithas no connexion with 
the lion. The bite of the spider is 
not venomous ; it is found too in Ire- 
land plentifully— ‘has no dislike to 
fixing its web on Irish oak, and has 
no particular aversion to a toad. 

The ass was vulgarly thought to 
have had a cross on its back ever 
since Christ rode on one of those 
animals. It was also believed the 
haddock had the mark of St. Peter’s 
thumb ever since St. Peter took the 
tribute penny out of a fish of that 
species. 

It was anciently believed, says 
Brand, that the barnacle, a common 
shell-fish, which is found sticking on 
the bottom of ships, would, when 
broken off, become a species of 
goose. Nor is it less an error, that 
bears form their cubs by licking them 
into shape ; or that storks will only 
live in republics and free states. 

“ The Rose of Jericho,” which 
was feigned to flourish every year 
about Christmas Eve, is famous in 
the annals of credulity ; but, like the 
the no less celebrated “ Glastonbury 
Thorn,” is only a monkish impos- 
ture. 

It is commonly believed, and even 
roverbial, that puppies see in nine 
ays ; but the fact is, they do not 
see till the twelfth or fourteenth. 


WOOLCOMBER’s STEAM-CHEST. 

Sir,— The Woolcomber’s Steam- 
Chest, described by Mr. Saul, of 
Lancaster, is quite useless, the heat 
being barely sufficient for smoothing 
the very finest wools. The best ana 
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most economical method of heating 
comb-pots is by carrying a spina 
due over the top-plate. Several pots, 
so constructed, are nowon sale at 
the Broomsgrove Worsted-mill. 

I am. Sir, 

Your obedient servant, 

v , W. 

fc; v _ 


USB OF THB PLUMMBT. 

Sib,— T he Plummet is an instru- 
ment of spch general application, 
that any improvement in the mode 
of using it will be viewed with some 
interest by the attentive mechanic. 
The ancient ball of lead, of a sphe- 
rical form, has been for a long time 
laid aside by the superior artisan for 
the conical plummet, by which a 
J»rson is enabled to determine the 
correct spot under the point of sus- 
pension, which could not be done so 
accurately, and with so tittle trouble, 
by the spherical bob. 

I have, for many years, made an 
addition to the conical plummet, 
which is veiy simple, but not the 
lesft useful; it consists of a circular 
plate of brass, or other metal, with a 
small hole in its centre, to admit the 
plumb-line. This circular plate being 
made exactly of the game diameter as 
the largest part of the conical weight 
or bob, serves at once to prove the 
truth or accuracy of any vertical 
wall or plane, without the addition 
of the plumb-rule, and is applicable 
at once to walk of any height ; for, 
when the upper part of the line is 
placed in the centre of. the above* 
mentioned circular plate, and the 
edge of the plate held in contact 
with any upright wall or post, the 
surface, of the - conical weight will 
also be in contact with the lower part 
of the said plane, provided it is 
truly vertical ; and it it should have 
any inclination, or be Out of upright, 
the plummet will discover the quan- 
tity Dy its distance from the wall, in 
ease it overhangs, and, in case it 
recedes or batters, the distance of 
the circular plate from the upper 
part of the wall or post will * mea* 
sure the quantity of declination or 
battering. 


m 

As the line attached to the plum- 
met may occasionally have knots 
upon it, I have found it convenient 
to make a narrow slit sufficient to 
admit the line from one side of the 
said plate to the centre. The mode 
of application, perhaps, may be bet- 
ter understood by the following 
figures : — 

When the plane is upright. 



When the plane inclines backward. 


8 
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Whext the plrinemclines forward. 



I remain, Sir> 

Ydure truly, 

B. Be van. 


PORTABLE PUMPS *OR EXTINGUISH- 
ING FIRE. 

Sir, — I n Nicholson’s Philosophical 
Journal for. June, 1803, I met with 
a letter from M. Van Marum to M. 
Berthollet, ..'containing an account 
of some experiments showing the 
method of extinguishing violent fires 
with very small quantities -of water, 
by means of Portable Pumps; and as 
this method appears to me, from its 
simplicity, capable of being made 
extremely useftfl, not only in crowded 
cities but on" board ships, I request 
you will have the goodness to give 
it a more general circulation by in- 
serting the following brief account 
of it in the Mechanics’ Magazine. 

The experiments of Van Aken, a 
S wede,which Were .published in 1 794, 
and which gave rise to Van M arum’s, 
were performed with a liquid of the 
following composition, viz. 40 lbs. 
of sulphate of iron, and 30 lbs. of 
sulphate of ahrmine, mixed with 
20 lbs. of the red oxide of iron and 
200 lbs. of clay. By a series of ex- 
periments Van Marum proved that 
fir? was always extinguished more 
quickly with common .water, used in 
tne same manner, than by this anti- 
incendiary liquor ; and " I observed 


(he says) aft thesanie time, $har a 
very inoonsidsrabieiqiKnthyjofwater, 
if judiciously directed, would: extin- 
guish a veiy violent fire.” -The re- 
sult of bisnrst experiment was the 
extinguishing the fires of two casks 
covered with pitch, their heads taken 
out, 'and' 'highly ignited, * with only 
fair ounces of water. I shall give 
you his instructions at length, aft 
follows : — 

“ According to these -experiments^ 
it appears that the act of extinguish- 
ing a violent fire with h smalT quan- 
tity of water conrists in this — that 
the water be thrown on that part of 
the fire which -is the most violent* so 
that the quantity of steam produced , 
which suppresses the flame, may be 
the greatest possible ; that water be 
continued to be thnown.on the neigh- 
bouring inflamed part as soon as the 
fire has ceased in that on which the 
operation was begun, and that all 
tne burning parts be visited in this 
way as quickly as possible. By thus 
following the flames regularly with 
streams- of water, thev may be every 
where suppressed before the part on 
which the operation was begun shall 
have entirely lost, by evaporation, 
the Water with which it was moist- 
ened : this is often necessary to 
prevent the parts from breaking ofit 
afresh, for, on the principle above 
mentioned, a burning body, of which 
the flames are suppressed, cannot be 
again in flames aiiml the water thrown 
on it be totally evaporated.” 

■ In May, l/97> Van Marum pre- 
pared a snell of dry Wood, forming a 
-room 24 feet long, 23 feet wide, and 
14 feet high, having two doors On 
-one side and two windows oh the 
'Other ; the inside was Strongly pitched 
arid covered with twisted straw, wood 
'shavings, and cotton soaked in totf- 
peritine. “ Very soon after lighting 
at (he says), the flames being ren- 
dered more brisk by the wind, were 
every where fco violent that it was 
considered by my assistants as im- 
possible to extinguish them* I suc- 
ceeded, however, after the method 
above directed, in little more than 
four minutes, and With five buckets 
Of water, a part; Of which Was wasted 
by the negligence of my asristants.” 

This experiment was repeated in 
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thesame month, and the fire extin- 
guished in three minutes, with less 
than five gallons of water. 

A similar experiment was repeated, 
-with equal success, by Dr. Van Mw- 
rum, in the presence of the Duke 
and Duchess of Gotha, at Gotha, in 
July, 1798 ; an account of which was 
published by the celebrated astro- 
nomer Von Zach, in a German pe- 
riodical paper entitled Reich's An - 
rieger, 6th of August, 1798, No. 1 1 9, 
where he assures us, that the fire was 
extinguished , with three buckets of 
water , in three minutes , with a small 
portable pump. 

Van Marum concludes with the 
following observations : — ‘Mu ope- 
rations of this kind particular atten- 
tion must be paid to throwing the 
water in such away that the entire 
surface of the burning part shall be 
wetted and extinguished, and that in 
such a way that an extinguished part 
shall never be left between two others 
which are in flames ; for, if attention 
be not paid to this, the heat of the 
flames burning here and there Will 
quickly change the water, with which 
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the part has been wetted, into steamy 
and die whole will again take fire; 
In order, then, to extinguish a fire 
in all cases, no more water must be 
thrown on the burning part than is 
needful to wet the surface, and this 
I conceive to be all that is requisite 
to extinguish a fire, whatever may 
be the circumstances of its origin.” 

In 1807, Mr. Homblower, with 
whose talents the world is well ac- 
quainted, constructed a fire-engine 
Which stood in the compass of four- 
teen inches square and two feet high, 
and could lie carried from one room 
to another with ease. He found, by 
experiment, that the four sides of a 
bed-room, all on fire, could be extin- 
guished in a minute by little more 
than a pail of water. All that is 
required is, to keep the engine filled 
in its proper pla *e, and to work it 
off every month or six weeks, for 
the purpose of i hanging the water, 
and ascertaining that it is in proper 
working state. 

I am. Sir, &c. 

Navarchus. 


NAPIER'S BONES. 



The rods known by the. name of five in number, made of bone, ivory, 
Napier’s Rods, or Bones, were con- horn, wood, or pasteboard, &c. Their 
trived by Lord Napier for die more faces are divided into nine little 
easy performing of the arithme- squares, each of which (se# figs. 1 & 3) 
tical operations, of multiplication, is parted into two triangles by diago- 
*di vision &c. &c. Thesfe rods are nals. In these little squares are wret- 
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ten the numbers of the multiplication 
table, in such manner as that the 
units, or right-handed figures, are 
found in the right-hand triangle, and 
the tens, or the left-hand figures, in 
the left-hand triangle. 

To multiply numbers by Napier’s 
bones, dispose the rods in such a man- 
ner as that the top figures mav exhi- 
bit the multiplicand, and to those on 
the left-hand join the rod of Units, 
in which seek the right-hand figure 
of the multiplier, and the- numbers 
corresponding to it, in the squares 
of the other rods ; write out, by add- 
ing the several numbers occurring in 
the same rhomb together and their 


BOMBS; / 

sums. After the same manner writs 
out the numbers corresponding to 
the other figures of the multiplier, 
disposing them under one another 
as m common multiplication ; and, 
lastly, add the several numbers into 
one sum. For example, suppose 
the multiplicand 5978, and the mul- 
tiplier 93/. 

5978 

937 


41846 

17934 

53802 


5601386 



From the outermost triangle (fig. 2) 
which corresponds to the nght-hand 
figure of the multiplier 7, write out 
the figure 6, placing it under the 
line. In the next rhomb towards 
the left, add 9 and 5; their sum 
being 14, write the right-hand figure 
4 against 6, carrying the left-hand 
figure 1 tor 4 and 3, which are found 
in the next rhomb ; join the sum 8 
to 46, already set down. After the 
same manner, in the next rhomb, 
add 6 and 5, and the latter figure of 
the sum, 1 1 • set down as before, and 
carry 1 to the 3 found in the left- 
hand triangle ; the sum 4 join, as 
before, on the left-hand of 1846: 
thus yon will have 41846 for the 
product of 5978 by 7. And in the 


same manner are to be found the 
products for the other figures of the 
multiplier, after which the whole » 
to be added together as usual. 

To perform division, dispose the 
rods so that the uppermost figures 
may exhibit the divisor ; to those on 
the left-hand join the rod of units ; 
descend, under the divisor, till you 
m$et those figures of the dividend 
in which it is first required how oft 
the divisor is found, or at least the 
next number which is to be sub- 
tracted from the dividend ; then the 
number corresponding to this, In 
the place of units, set down for a 
quotient; and, by determining the 
other parts of the quotient m the 
ame manner, the aivision , wiH bt* 
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completed. For example: suppose 
the dividend 5601386, and the divi- 
sor 5978. 

5978)5601386(937 
, 53802 


22118 

17934 


41846 

41846 


Since it is first required how oft* 
5978 is found in 56013, descend 
under the (fig. 2) divisor till, in the 
lowest series, you find the number 
53802 approaching nearest to 56013* 
the former of which is to be sub- 
tracted from the latter, and the 
figure 9 corresponding to it in the 
rod of units set down for the quo- 
tient. To the remainder, 2211, ioin 
the following figure, 8, of the divi- 
dend ; and the number 17934 being 
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found, as before, for the next less the quotient. After the same man- 
number to it, the corresponding ner the third and last figure of the 
number 3 in the rod of units is to quotient will be found to be 7, and 
be set down for the next figure of the whole quotient 937. 


LONDON MECHANICS’ INSTITUTION 

FOURTH QUARTERLY MEETING. 


The Fourth Quarterly General 
Meeting of this Institution was held 
on Wednesday everting, the 1st of 
December. 

Mr. Blake, Honorary Secretary, 
read the Report of the Committee 
of Managers. 

It commences by offering the sincere 
congratulations of the Committee “ on 
the continuance of that cordial co-ope- 
ration on the part of the Mechanics of 
the Metropolis , which they confidently 
anticipate will enable them, at no very 
dksVmi period, to carry into complete ef- 
fect all the important purposes contem- 


plated by the establishment of the Insti- 
tution.” 

It then proceeds to give a summary of 
the Committee’s proceedings during last 
quarter. At the commencement of it 
they took possession of the premises in 
Soutfaamptop-Buildings, and immediate- 
ly effected an insurance in the Imperial 
Fire Office for 1000/. on the furniture, 
apparatus, and books belonging to the 
Institution; the premises being already 
iusured in the same office for 2500/. up 
to Christmas next, agreeably to a cove- 
nant in the lease. The Committee, in 
a few days after, opened a commodious 
Reading-Room, and appointed a Subr 
Committa*. o superintend, the necessary 


Digitized by v^ooQle 





LONDON MECHANICS’ INSTITUTION. 


arrangements for conducting it. They 
have also directed the appropriation of 
50/. from the funds of the Society, to the 
purchase of additional books ana maps 
for the library, only a part of which has 
yet been disbursed. The purchases al- 
ready made, together with numerous 
donations of valuable works, have added 
306 volumes to the library during the 
quarter. 

The erection of a Theatre or Lecture- 
Room on the plot of ground adjoining 
the premises in Southampton-Buildings, 
being an object of serious importance, 
the Committee procured several excel- 
lent plans, by the kind and gratuitous 
assistance of a number of gentlemen, 
and appointed a Sub - Committee of 
Works to take the various plans into 
consideration, from which an excellent 
one has been selected. 

With respect to the means of defray- 
ing the unavoidable expense which must 
l>e incurred for the erection of the Lec- 
ture-tRoom, the Committee state that 
“ every difficulty, which might have been 
apprehended from the want of adequate 
funds for this important purpose, has 
been removed by the handsome and libe- 
ral offer of the worthy President to ad- 
vance whatever sums may be required, 
in addition to subscriptions ana other 
resources, at an interest of 4 per cent." 

The Committee state, that the next 
subject of importance to which they di- 
rected their attention, was the establish- 
ment of Elementary Schools, for the in- 
struction of the members in arithmetic, 
algebra, geometry, trogonometry, &c. 
and that a Sub- Committee having been 
appointed for this, purpose, the various 
applications received from members de- 
sirous of enrolling their names as pupils 
were taken into consideration, when it 
appeared, that the applicants for arith- 
metical instruction were by far the most 
numerous ; and it was accordingly de- 
termined that the Elementary School Of 
Arithmetic should be the first opened. 

The Committee having maturely exa- 
mined the qualifications of more than 
thirty Gentlemen who ' offered them- 
selves as candidates for the situation of 
arithmetical teacher, have engaged Mr. 
Collins, of Hatton-garden, in mat ca- 
pacity. 

The various duties incumbent upon 
the Secretary requiring his frequent ab- 
sence from the premises in Southamp- 
ton-Buildings, and it being indispensa- 
bly necessary that some peraon should 
be constantly in attendance, the Com- 
mittee have engaged an assistant to the 
Secretary, for the protection of the pro- 
perty of the Institution, and the accom- 
taodation of the members frequenting the 
Reading-Room, or attending at the office 
tin business, and have taken proper se- 
curity for the due performance of the 
duties attached to his situation. 


The number of members who have ac- 
tually paid up their subscriptions tp the- 
present period, was stated to be about 

A Sub- Committee has also been ap- 
pointed for the purpose of arranging tne 
collection of philosophical apparatus, 
models, minerals, &c. belonging to the 
Society, a considerable portion of which 
has been already deposited in suitable 
glass cases ; and the Apparatus Commit- 
tee expect that in a short time their ar- . 
rangements will be completed for sub- 
mitting the Museum to the general in- 
spection of the members. 

On the conclusion of the reading 
of the Report, 

A Member observed, that he could 
nt>t subscribe to it until he received 
some explanation as to the probable 
expense of the new building. 

Mr. Macwilliam, one of the Vice- 
Presidents, stated, that it was esti- 
mated to amount to about 2500/. 

The Report was then approved of, 
nem. con.; and after votes of thanks 
to the Committee and Sub-Commit- 
tees, the President, &c. the Meeting 
separated. 

THE NEW LECTURE-ROOM. 

The 2d of December last being the first 
Anniversary of the formation of the Lon- 
don Mechanics* Institution, the first stone 
was laid of an edifice to be used as a 
Theatre, for delivering the Lectures of 
the Professors on the premises occupied 
by the Institution m Southampton- 
Buildings. A bottle was deposited in a 
cavity of the stone, containing a book of 
the laws of the institution — the 10th 
Number of the Mechanics’ Magazine^ 
which contaiued an account of the first 
meeting of the members— a vellum roll, 
on which were inscribed the names of 
all the officers of the Institution, and a 
portrait of Dr. Birkbecfe, the President. 

After the stone was laid, the President 
addressed the Meeting in nearly the fol- 
lowing words : — 

“ Now have we founded an edifice for 
the diffusion and advancement of human 
knowledge. Now have we begun to' 
erect a Temple, wherein man shall ex- 
tend his acquaintance with the universe 
of mind, and shall acquire the means of 
enlarging his dominion over the universe 
of matter. In this spot hereafter the. 
charms of Literature shall be displayed* 
and the powers of Science shall be un- 
folded, to the most humble iuquirers : for, 
to * the Feast of Reason* which will be’ 
here prepared, the invitation shall be as 
unbounded as the region of intellect. 

“ For an undertaking so vast in its de- 
sign. and so magnificent in its object* 
(nothing short, indeed, of the moiftf and 
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intellectual amelioration and aggrandize- 
ment of the human race), the blessing 01 
Heaven ? I humbly trust, wiO not be im- 
plored in vain. If in this Institution 
we seek to obey the mandate which has 
gone forth, that knowledge shall be in- 
creased; if we act in obedience to the 
injunction, that in -all our gettings we 
should get tinderstanding ; if we succeed 
in proving, that for the existence of the 
mental wilderness, the continuance of 
which we all deeply deplore, we ought 
* to blame the culture, not the soil if 
l>y rendering man more percipient of the 
order, harmony, and benevolence, which 
pervade the universe, we more effec- 
tually * assert eternal Providence, and 
justify the wavs of God to man ;* and if 
thus we shall be the happy means of ren- 
dering it palpable, that the immortal 
essence within us, when freed from the 
deformity of ignorance and vice, has 
been created in the express image of 
God— then may we confidently hope that 
Omniscience will favourably behold our 
rising structure, and that in its future 
progress. Omnipotence, without whose 
assistance all human endeavours are 
vain, will confer upon us a portion of 
bis powers. 

“ Whilst I remind you that the illus- 
trious Bacon, long ago, maintained that 
4 knowledge is power,* I may apprise 
you that it has, since his time, been 
established, that knowledge is wealth— 
is comfort— is security— is enjoyment — 
is happiness. It has been found so com-, 
pletely to mingle with human affairs, 
that it renders social life more endear-, 
ing; has given to morality more upright- 
ness; and f politically, has produced 
more consistent obedience ; it take? 
from adversity some of its bitterness; 
and enlarges the sphere, as well as aug- 
ments the sweetness, of every laudable 
gratification ; and, lastly, unquestion- 
ably one of its brightest influences— it 
becomes at once an avenue and a guide 
to that ( temple which is not made with 
hands, eternal in the heavens.* ” 


ANNIVERSARY DINNER. 

The Patrons and Members afterwards 
dined together at the Crown and Anchor 
Tavern ; Dr. Birkbeck in the Chair. As 
soon as the cloth was removed, 

„ Dr. Birkbeck gave “ The health of 
the King,** which was drank most enthu- 
siastically. 

Next followed— 

“ His Royal Highness the Duke of York.** 
“His Royal Highness the Duke of Sus- 
sex.” 

Dr. Birkbeck then gave, “ Prosperity 
to the London Mechanics* Institution.**— 
(Great cheers.) 

Mr. Brougham rose to propose “ The 
health of their able, excellent, and 
' valuable President, Dr. Birkbeck.’*— 
(Cheers.)— For thirty years he had the 


K feasure of knowing Ijr. Birkbeck, an# . 
is life, his merits, ms worth, bis talents, 
aud the siugleneSs of his devotion to 
their interests aud those of mankind At 
large, proved how worthy he was of the ,• 
tribute they were now to render to him. 
It was not here the system of these in- 
stitutions was commenced, for it had 
long been in progress. It was twenty- 
four years ago since Dr. Birkbeck laid - 
the foundation of such. a Society at Glas- 
gow, which, in its extent and real use, - 
was second only to that now established. : 
A better system would now gradually 
operate; and though in Scotland the 
system was known, it was not followed 
up till on the present occasion. . * A - 
School of Arts, it was true, had arisen 
at Edinburgh, but the roots had not ' 
stricken deeply nor widely ; but since the 
last twelve months, almost every great 
town in the country had followed the 
example of London. Vices were inci- 
dent to all great towns, but it was a 
compensation to mankind for such evils, - 
that Societies like the present were in- 
stituted. When the metropolis, the heart ' 
of the country, was thus imbued, the 
far-off branches were nourished and sup- 
ported. It was no wonder that in the 
larger towns this system prevailed; for 
there the elements were ready, at a- 
touch, to be called together. But it was a' 
great pleasure to find the smaller towns — 
towns with three or four thousand inha- 
bitants, anxious to have similar Institu- 
tions. At Kendal there was one; at 
Hawick, in the south of Scotland, ano- 
ther. A difficulty was found iu providing, 
able lecturers ; but such was the zeal of 
a few good men, that the people of the 
towns had lectures delivered to them, a 
library, and everything to ensure the ac-* 
complishment of such desirable objects. 
The smaller the towns the greater their 
praise ; and when all, encouraged by the 
success in London, were emulating lier. 
Institution, he felt they need not live 
long to see every mechanic blessed with 
an Institution like this. Without the 
zeal aud operation of the mechanics little 
could be done, and he called upon all to 
come forward and contribute apparatus 
and books to the Society. He cared not 
for the talk of men’s doing good— of 
being charitable and friendly to the cause 
of freedom, if he saw them allow in their 
own neighbourhood any large number of 
mechanics to be without a local Mecha- 
nics restitution. These Institutions could 
be safely adopted by persona of all sects 
and parties; and conscientiously as they 
might differ on those points, they could 
agree on principles of science. He would 
explaiu himself. The great question ag*- 
tatedin this country was— had the people 
a sufficient share in the government of 
this country ? Some said they had ; some 
that they had not: honest men on both 
sides said so, and God forbid he should 
blame those with whom he differed* Bat 
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Institutions like this informed the peo- anguish, the soother of disappainsmentj 
pie, and the better they were informed, it heightened rational pleasure, and gate 
the more capable were they of partici- a keener relish to enjoyment. The men* 
paling in the affairs of Government. The tal faculties would then be more ampljr 
people would be more fit to manage for developed ; and it would afford at once 
themselves, the more they knew ; and the avenue to, and be the guide of, every 
there were few Governments who did useful species of knowledge. Age would 
apt feel so. About fifty years ago, a then be comforted, youth instructed, 
frenchman (looking at the progress of manhood confirmed 6 the principles of 
knowledge) said, the people would see science and morality, and the general 
fine, things ; so they did. So inthiscoun- condition of our nature elevated and 
try — so in North and South America; sublimed: the grosser passions would be 
and before the next fifty years arrived, restrained, and man would walk abroad 
he ventured to say that mankind in ge- in his elevated majesty. Every thing On 
neral would be found to be more gene- earth was submitted to his control, and 
rous, more virtuous, and more wise, created for his use ; and it was to be 
Nay, even in five years to come, the hoped, that while he was there taught 
knowledge, and therefore the power of to see and feel the beauty and the har- 
fbe people, would be found greater, mony of all the works of art, man would 
whether that knowledge worked openly soar above his terrene views ? and prove, 
or in secret. For such they were in- by his better conduct, and his more re* 
debted to the worthy person in the Chair, fined morality, that he was not ungrate- 
and he could not discharge his duty bet- ful to the great bountiful Author of hi» 
ter than by giving “ The Health of Dr. creation. 

Birkbeck. — (Applause.) Mr. Hume introduced, with some ap- 

The Chairman.— The manner in which propriate remarks, “ The health of the 
you have drunk my health demands my Trustees." 
best thanks. Hie effects achieved by my Mr. Brougham returned thanks, 
humble efforts are my best reward. It The Secretary then read letters from 
is enough for me to see what has been Mr. John Smith, M.P., Mr. Hobhpuse, 
done, and is doing. My efforts to assist M.P., and Mr. J. Walker, M.P., apolo- 
the uneducated were feeble, and the gisingfor their absence, 
classes I endeavoured to assist were neg- < « The healths of Sir Francis Burdett, 
lected, because the light of science did Mr. Hobhouse, Mr. John Smith, Mr. 
not shine upon them. We had not means Abercrombie, Mr. Walker, and other 
to go on. But within the last twelve absent friends," were next dmnk. 
months, it would appear that intellect Mr. Alderman Wood proposed “ The 
has gained ground ; tor no sooner was health of the Vice-Presidents." 
an appeal made to the mechanics of Lon- Messrs. MArtineau, Gilchrist, and 
don and Glasgow than it was immedi- Macwilliam, ’ respectively returned 
ately answered. Its present gigantic ap- thanks. 

pearance would in other times oe const- Next followed “ The health of the Ho- 

llered as only the work of magic. It was norary Solicitor." 
unnecessary to travel through the history Mr. ToorE returned thanks, 
of this Institution or that of Glasgow, as Hie Chairman, in proposing the 
lie had been ably anticipated on that sub- healths of Messrs. Robertson and Hodg- 
ject: however, he would briefly allude skin, bore testimony to the great ser- 
to what bad occurred that day. They vices which they had conferred upon 
were that day met to commemorate, the this Institution at the period of its corn- 
first anniversary of an Institution which mencement. Their laDours were able, 
formed an era in the history of thecoun- though Unfortunately, from some cause 
try. In the Temple, of which the first or other, latterly estranged ; but, despite 
stone was this day laid, the mind would the differences which had occurred, the 
find recreation, and the moral habits of Institution were deeply indebted to them, 
man improvement. The intellectual being “Gentlemen, I shall now propose the 
would reel his nature elevated, and man healths of our friends— The enlightened 
would learn to find himself framed after Editors of the Mechanics * Magazine ." * 
the image and likeness of the Divinity. Their labours gave an impetus to your 
In that Temple the stores of knowledge efforts ; you followed them ; and in doing 
would be unfolded— the prowess of rea- so you have acted well and wisely.— 
son accelerated— science shea her lights, (Applause.) 

and our physical condition be improved. • 

In that Temple all would be admitted ; ————— 

nay, the invitations to enter it should be * As the wording of this toast may 
as wide as the dominion of mind itself, cause some misapprehension, and tend 
U had long ago been said by Bacon, that to throw on an esteemed friend a share 
knowledge was power ; and everv day’s of responsibility inconsistent with the 
experience since fully confirmed that as- part he has taken, it is but right to state, 
action. Knowledge was not merely that Mr. Hodgskin has, for a consider- 
power— it was wealth, comfort, enjoy- able time, ceased to have any connexion- 
js&V hapfpiuesn— it was the solace of with the Mechanics’ Magazine.— E d. 
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llf.HoDGtKiN said that his feelings were 
those of mingled humility and priae— hu- 
mility, because he was conscious of the' 
few efforts he had madein behalf of the In- 
stitution, and pride that those few efforts 
were thought worthy of so much honour. 
He felt humble also, because his colleague 
abd friend, who could hare' expressed 
the thanks of both so much better than 
he could, was absent, and he, without 
possessing abilities adequate to the task, 
would hare to trespass for a few mo- 
ments on the attention of the Meeting. 
In what he was about to say. he was ac- 
tuated by a desire to do justice to his ab- 
sent friend and himself, and to point out 
an error which had recently been com- 
mitted in a very celebrated work. In the 
forthcoming number of the Edinburgh 
Review , Mr. Hodgskin said, there was 
an article on scientific education ; and in 
this article, which, as far as he could 
*udge from a cursory view, was well cal- 
culated to advance the interests of the 
mechanics, and promote their scientific 
instruction, there was the following pas- 
sage “ When Doctor Birkbeck re- 
flected On the success of his plan, both 
at Glasgow, and now, since it was esta- 
blished in a place (Edinburgh) far less 
abounding in artisans, it is not to be 
wondered at that he should have con- 
ceived the idea of giving its principles a 
wider diffusion, by tne only means which 
seem in this country calculated for the 
neral circulation of any scheme— its 
ing patronised in London. He and a 
few or his friends accordingly called the 
attention of the metropolis to it about 
the end of last year, ana the propositiou 
met with all the encouragement that 
might have been expected both from the 
master mechanics, the workmen, and 
the friends of knowledge and improve- 
ment.'* In this passage Mr. Hodgskin 
said there was a mistake, which, injus- 
tice to his absent friend and himself, he 
was called on to rectify. The President 
of the Mechanics* Institution had already 
too many claims to the gratitude of man- 
kind, that he should be at all desirous of 
appropriating to himself the little ho- 
nour that belonged to much humbler in- 
dividuals. In tact, he had already told 
the Meeting that the proposition for 
forming a Mechanics’ Institution origi- 
nated in the Mechanics' Magazine . The 
fact was, that the idea of such an Insti- 
tution first occurred to Mr. Robertson, 
with whom Mr. Hodgskin was then as- 
sociated in conducting that work ; that 
lie mentioned the idea to Mr. Hodgskin, 
that they talked it over, and that he (Mr. 
Hodgskin) drew up the paper, which, 
with some alterations by Mr. Robeftson, 
was published, proposing the formation 
of a Mechanics* Institution. They had 
certainly canght the idea from the Insti- 
tution at Glasgow, and from the School 
of Arts at Edinburgh : but at the time 
the paper was published, neither of them 


knew that Dr. Birkbeck. w&s alive, and 
knew not’tiiat he was in London. Cer* 
tainly Dr. Birkbeck Wrote immediately 
to the Editors, offering his co-operation, 
and it was his (Mr. Hodgskin’s) belief, 
that without Dr. Birkbeck’s name ana 
active assistance, the Society never would 
have been carried into effect.* In the 
humble efforts which he, Mr. H. had 
made to advance the education of the 
mechanics, he had been stimulated by 
observing, that the progress they had 
already made had done much to elevate 
them in society. In the ancient world 
all mechanical operations were carried 
on by slaves; ana even Cicero had. said, 
“ that there can be nothing ingenious in 
a workshop ; that commerce, when con- 
ducted on a small scale, is mean, and 
despicable, and, when most extended, 
barely tolerable.” Of this ancient pre- 
judice modern mechanics were still the 
victims ; aud if they were at all raised 
above it, they owed it partly to their 
working with quite different tools, and 
employing very different instruments, 
than their predecessors. They were no 
longer mere workers with edged tools, 
but had pressed the great powers of 
nature into their service. The mechanic 
in the gas works was a chemist of con- 
siderable skill, and converted a quantity 
of coals, by his chemical skill, into pro- 
ducts of ten times their value. In the 
manufacture and use of steam-engines 
he used that same expansive power which 
rent asunder the highest mountains. It 
was seeing what they had already per* 4 
formed which led him to hope so much 
from, and do what lie could to promote, 
the scientific instruction of the people ; 
for it was impossible to tell what ? at pre- 
sent, unknown powers they might yet 

C ress into the service of mankind, when 
istruction was within their reach. It 
was also worthy of remark, that as they 


* Mr. H. did himself and his fortner 
colleague some injustice in saying sO. 
No disposition has ever existed on the 
part Of the undersigned to depreciate the 
value of Dr.B.*s name and assistance ; 
.but when he finds it stated that, without 
these , the design which he promulgated 
would never have been carried into ef- 
fect, he may be excused for stating the 
' simple matter of fact, that the whole of 
the proceedings of the first General Meet- 
ings, by whicn the design was carried 
into effect, were organized by his col- 
league and himself. He need out appeal 
to Dr. Birkbeck’s 0 W 11 testimony on the 
subject. In' his inaugural address to the 
public, these were his words:— “ My 
•friends, Mr.Robertson andMr.Hodgskin, 
your original tempo rar .secretaries, first 
gave currency to the plan, and were the 
powerful means of orgunimg otir first 
public movements. —Set w V I. p. 420. 

J. C. R. 
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hafr found oal or employed new powers, 

which, simpljTbecatise they did 
not exist when our ancient restrictive 
laws were enacted, were exempted from 
their operation. This was an encou- 
ragement to the mechanics to proceed in 
their good work, for they might in this 
See a means of emancipating themselves 
and their posterity from all these barba- 
rous restrictions ; and they might also 
see in it a strong evidence of that gene- 
ral kindness ana benevolence of nature 
which found out, in the promess of man, 
a remedy even for the follies of legis- 
lators. Mr. Hodgskin concluded by re- 
turning his sincere thanks to the Society 
for the honour it had done him, and 
said he should remember that day as the 
proudest of his life. 

Next followed “ The health of the 
Lecturers/' 

Mr. Cooper returned thauks. 

Lieutenant ColonelToRRENs proposed 

The City of London." 

The next toast from the Chair was. 

The health of Joseph Home, Esq. M.P." 

Mr. Hume rose to return thanks, and 
was most warmly applauded. He said 
that the interests of the mechanics had 
long occupied his attention. He had 
been for a considerable time of opinion, 
that the system of Combination Laws 
which had existed were contrary to the 
true spirit of English law, which dealt 
out equal justice to the rich and the poor, 
and, acting Upon that principle, he had 
exerted himself for their repeal. His 
exertions had fortunately been success- 
ful ; and in consequence of those altera- 
tions the artisans were now in a fair way 
of enjoying all the advantages which their 
skill and industry entitled them to re«r 
ceive. 

Shortly afterwards the Chairman re- 
tired, aud the Meeting separated. 

We cannot dismiss these different 
proceedings without adding a very 
lew remarks. 

Much of the fine speaking of 
Dr. Birkbeck and Mr. Brougnam 
proceeds on an assumption which, 
in point of fact, is not true ; namely, 
that the 4r mechanics of the metropolis ” 
have given their “ cordial co-opera- 
tion” to the Institution, and that 
€< it has stricken its roots deeply 
among them” The total number of 
members is stated, in the last Quar- 
terly Report, to be only about 750, aud 
we nave stated our belief {vide Sup- 
lement to vol. n .) , that of this num- 
er not more than one-half are work- 
ing mechanics ; this, too, after the 
Institution has been a whole year 
established. But what is three or 


four, or even seve -hundred, cony- 
pared with the number of mechanics > 
in the metropolis ? It is ridiculous 
to call this a representation of the • 
working classes of London. One or 
two only of our large manufactories 
might nave turnea out the whole 
number. In Edinburgh, where 
there are but few manufactures, and 
which has not a tenth of the popula- 
tion of the metropolis, there is ! a 
School of Arts, which (notwithstand- 
ing Mr. Brougham’s depreciating 
statement) boasts of quite as many 
mechanics on its roll as this, which 
is deceptively called the London Me- 
chanics’ Institution. 

In stating our objections to the 
proposed building (see Supplement 
to vol. 11 .), we hinted that the load 
of debt which the erection of it 
would bring on the Institution might 
tend to place it in a state of dangerous, 
subserviency to the individuals who 
might choose to constitute themselves 
its creditors: Our anticipations are 
rapidly realizing. Dr. Birkbeck , it 
appears, is to advance whatever 
money may be wanted, at four per 
cent, interest. No person who knows < 
any thing of the ways of the world 
can be at a loss to perceive to what 
consequences this, must lead. If 
Doctor Birkbeck. had no design of 
imposing himself in an attitude of 
undue influence on the Society, why 
is not; the loan made an open one- 
why does Dr. B. monopolize the 
oppportunity of obliging the So- 
ciety — more especially when money 
on good security can be procured for 
so .much less a rate of interest than 
the Doctor is pleased to exact ? We 
conceive this to be the most objec- 
tionable of all the objectionable mea- 
sures by which the management of 
this Institution has been distin- 
guished. It is placing the Institu- 
tion under the foot of one man ; it 
is destroying utterly its freedom of 
action ; it is m&king a private spe- 
culation >of what was meant to rest 
on the broadest basis of public co- 
operation and utility. 

Notices to Correspondents in our next , 

Communications (post paid) to bo addressed to 
the Editor, at the Publishers’, KNIGHT 
. LACEY, 65, Paternoster-row, London. 
PrintodbyB.BKNn.Ev, Bolt-court, floot-strest. 
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“ Do not thmk learning in general is arrived at perfection, or that the knowledge of any 
particular subject in any science cannot be improved, merely because it has lain five hundred or 
a thousand years without improvement.’ Watts’ Improvement of the Mind . 


PLAN for a triple pump. 



Sir,— -If 1 understand your Cor* 
respondent M . S. of Lancaster, aright, 
when he makes his inquiries, at p. 41, 
vol. in. respecting a Plan for d Fump, 
it is that of having to supply three 
adjoining rooms by means of a pump, 
which must be so constructed, that 
an individual in any of the rooms 
shall only pump for himself; or, in 
other words, that the water pumped 
VOL. III. 


up shall only rtm Out at the spout in 
his apartment: . 

This, I think, is not a matter of 
much difficulty; one plan I now 
send, and have been careful that it 
shall be as simple as I think the case 
admits of, and, I believe, perfectly 
new. If it but furnishes a hint to the 
ingenious workman, my purpose will 
be fully answered. 

o 
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PLAN FOR A TRIPLE PUMP.— {Fig, 2.) 



Description. will only issue from *£» thus each sepa- 

Let FG and EE^, fife. 1, represent the rate individual in the three rooms can 
walls which separate tne different apart- turn the water on'in his own room, and, 
ments ; let the shaded circle, HIK ? be at the same time, shut it off from his 
the cistern, in which th^ee perforations neighbour’s. Ittvillbe evident that a stop 
are made where the water is to' ru« #rom, must bepiacedto limit the motion of the 
and let the outermost circle be a ring of spout in the arc BC ; and by placing a 
metal, to which the spouts are to be af- mark on the cistern, we alwaysiknow 
fixed in the points AA A : the ring heed when the spout is in its right places but 
not be much wider than the diameter of this will be only uecessaiy at the spout 
the spouts, and it must nicely fit on the A, as.the stop at D and C will of itself 
eistern, towards the bottom, as shown tell when the spout is in its right place, 
at CD, fig. 2, and ought to be ground Figure 2 is a perspective representa- 
iu the same manner that the plug of a tion ol the pump, as fixed, with the work- 
brass cock is; that is, the working sur- lug part, &c.: and as all the handles 
faces of the cistern and ring must be a work in a similar manner, it will be only 
portion of a cone. It is then evident, necessary to show one to explain the 
itlgt .the. water will not run out of the three. PQ arid R§ aVe the two walls 
cistern but where the spout corresponds that separate the rooms ; ABCD, thecis- 
to the hole made in it* thus in the posi- tern of the pump, with its ring. CP, and 
tioh AAA, it is evident the water will spout E ; FG is the piston roa working 
issue orily frOin the spout A through the through a cross bar fixed at MN, thereby 
orifice H. Now, using the spout as a keeping itself always peipendicular; 
handle* turn the ring round' into the po- H1KL is one handle^ 1KL is in one piece 
sition B ; the orifice, H , . will then be (a bent lever) , working on a centre at K ; 
closed, and the spouts will be in the po- the piece IH is jointed at I and H to the 
sition BBB, and the water will issue handle, and the projecting joint fixed to 
through the Orifice, 1. In the same man- the piston rod at H j each handle is fixed 
ner, if we move the spout to C, the water in like mannef ; and. for the sake of the 
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MECHANICAL GEOME'TRY- 

tnore easily working, the handle, KL 
(as well as all the others), may be made 
to take off near K, and only fixed when 
wanted to pump. 

Many more methods might have 
been shown for the working part, 
but this appears to me the most sim- 
ple, and, at the same time, the least 
expensive. 

I am. Sir, yours, &c. 

G. A. S. 

MECHANICAL GEOMETRY.— NO. III. 

( Continued from p. 141 .) 
THEOREM iy. 

If from the centre of any circle a 
radius be drawn to the circumference, 
bisecting any chord, it will be per- 
pendicular to the chord. 


v> 



~ ; Let AB be any chord, and let it be 
bisected, (or divided into two equal 
parts) in the point E, then, if from 
the ceptre, C, we draw a line or 
radius to the circumference at D, and 
passing through the point E, the 
radhis> £D, wul be perpendicular to 
the chord AB. 

For (by Theorem i. Part i.) the 
line CE standing on the line AB 
makes the angles AEG and BEC, 
when added together, equal to two 
right angles ; now draw the line CA 
and CB, which, as they are radii to 
the same circle, are equal to each 
other (by Definition in. Part 11 .), 
then we shall have two triangles, 
AEC and BEC, whose sides are all 
equal each to its corresponding one, 
that is, AE equal to BE, CA equal to 
CB, and the side EC belongs to both 
triangles ; and hence, if these triangles 
are laid on each other, they will cor- 
respond in every respect, or will be 
ldentical triangles , and the angles will 


-SAFETY FOR THE DEAD. 

also correspond ; hence we shall find 
the angle AEC of the triangle AEC 
will correspond to the angle BEC of 
the triangle BEC, that is, , they will 
be equal. But we have shown that 
the angle AEC added to the angle 
BEC is equal to 180 degrees, or two 
right angles ; hence either of them 
wul be equal to the half of 180 
degrees (or 90 degrees), which is the 
angle of a right angle. Thus DEC is 
perpendicular to AEB. 

OoROLLARY 1.— Hence the con- 
verse of this Theorem, viz. that if 
any radius is perpendicular to a chord, 
it divides that chord into two equal 
parts, or it bisects it. 

Corollary 2. — Hence also we see 
that when any radius bisects a chord, 
it also bisects the arc of that chord ; 
that is, if CD bisects AB, it will 
divide the arc ADB into two equal 
parts ; that is, AD and DB will be 
equal to each other. 

Corollary 3. — We also see, by 
this Theorem, that when two triangles 
have their sides severally equal to 
each other, their angles will be seve- 
rally equal to each other. 

Corollary 4 . — Hence we have 
also /the method of bisecting any 
angle ; for if, at the angular point C, 
we draw an arc, ADB, and bisect its 
chord in E; if we draw from C, 
through E, a straight line, it will 
bisect the arc ADB, and consequently 
the angle ACB, which is measured 
by the arc ADB. 

G. A. S. 

(To be continued.) 


SAFETY FOR. THE DEAD. 

Sir, — Without resorting to denonating 
powder, for the purpose of blowing up 
resurrection men (though, by-tbe-bye, it 
would be well to blow up the whole of 
them), give me leave to inform your Cor- 
respondent T. P. A. there is one direct 
ana simple means of protecting bodies 
from the fangs of those depraved mon- 
sters ; and that is, by placing the coffin 
at least seven feet from the surface of 
the earth. When this is done, there is 
no occasion for patent coffins, detonating 
powder, or other securities; -they are 
then out of reach. 

Your Correspondent is incorrect in 
stating, “ that bodies that have been 
buried a fortnight or three weeks are no 
longer objects of theft ; for bodies that 
have been buried more than double* that 
o2 
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length of time are frequently brought to 
the dissecting-rooms, to the cost oi many 
incautious and daring students of ana- 
tomy. A Medical Reader 

OF YOUR USEFUL PUBLICATION. 


EXPANSION OF PENDULUM RODS. 

Sir, — Y ou will oblige me by insert- 
ing the followingdesign in your useful 
Magazine ; it is intended to obviate 
the difficulty arising from the expan- 
sion of pendulum rods. 



In the plan here represented, A A are the 
two points of suspension for the pendu- 
lum rods, and R the pendulum weight ; 
CC, the ends of the pendulum rods. In 
t B there are two holes in the directions 
AC, AC, sufficiently large to admit the 
pendulum rods to move freely. Now it 
appears to me, that the weight, B, would 
. * neither rise nor fall by any increase itt 
the length of the rods AC, AC? conse- 
quently the rate of the pendulum would 
be uniform. 

Tlfe space occupied by such a pen- 
dulum might be too great for a com- 
mon Dutch clock, but I have seen 
some eight-day clocks where, I con- 
ceive, such a pendulum would be 
used to advantage. Should any of 
your readers try the plan, they would 
oblige me by inserting their results 
in your Magazine. 

I am. Sir, 

Your obedient servant, 

Simon. 


MAN -MILLINERS. 

Sir, — Having lately been travel- 
ling through France, I observed that, 
in the management of their shops, the 
French have a great many excellent 
customs, which we might copy with 
advantage. The one, in particular, to 
which 1 wish to call the attention of 
ray brother- mechanics, is the greater 
employment which is given to wo- 
men. In England we exclude fe- 


males frofn almost every employe 
ment, and from some, in particular, 
to which they are much better 
adapted than men. All our shops 
at which haberdashery, lace, fea- 
thers, and such like light and fancy 
articles, are sold, are served by men. 
I have often felt quite ashamed to 
see a great tall, stout fellow stand- 
ing behind the counter, and serving 
out ribbons and tape. In France 
this is considered as the business of 
the women, and I think with great 
propriety 5 for the very expression, 
Mw-milliner , implies a sort of non- 
descript animal, and is a reproach to 
a man . In the same manner, in 
France, women, are often employed 
in all kinds of shops in the capacity 
of clerks. Why should not a woman 
who is a good accountant make a good 
clerk ? The wife of a friend of mine, 
who has a large shop at Paris, keeps 
all the accounts? and a better, and, 
I may add, a prettier clerk I never 
saw. When we consider that the 
number of women brought into the 
world equals the number of men, is 
it not right that all employments 
which are suitable to them should be 
kept free of intruders ? I put it to 
the good sense, not to say the gal- 
lantry, of my brother mechanics, 
whether it is proper to exclude the 
weaker sex from such employments 5 
and whether it would not be for the 
benefit of all parties, that there should 
be more women-milliners and fewer 
man-milliners ? 

I am. Sir, &c. 

A Friend to the Fair Sex* 


ELLINGTON’S LOCK, 

Sir, — As you thought proper to Insert 
my ex post of Ellington’s Lock (see my 
letter signed T. J. of the 2nd of last 
mouth}, 1 now beg to observe, that Mr. 
Sparrow is mistaken in stating that 
“ there is not, nor ever was, such a man 
in the lock trade at Wolverhampton as 
Mr. Ellington;*’ because 1 know the 
man, ana have done so for at least 
twenty years. He is not much known, 
certainly ; and, as I before observed, the 
lock has neither novelty nor security to 
recommend it to notice. 

1 am. Sir, your, humble servant, 

Samoht Nadroj. 

Hammersmith, Dec. 1, 1824. 
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IMPROVED LOCK. 



Sir, -•—I herewith send you a Draw- 
in ^ and Description of a Lock which 
I lately invented, and which, if you 
think them deserving a place in your 
Magazine, are much at your service. 

I am. Sir, 

Your obedient servant, 

W. S. 

Messingham, near Brigg, 

Lincolnshire. 

Description . 

a is the bolt; b, the pivot upon which 
the key turns ; c, the tumbler ; </, a se- 
curing bolt ; e , the end upon which the 
key acts ;/, a double spring to push down 
the tumbler and securing bolt ; wards; 
A, the key, with a double web placed at 
something less than a right angle ; 1 , 2. 3, 
notches in the bolt, with corresponding 
teeth in the tumbler and securing bolt 
to fall in, &c. The’ lock in the drawing 
is represented as locked ; the process of 
opening will be as follows The first 
web of the key must have a bit taken 
out, as ay’, to pass over the end. e, of 
the securing bolt without touchiug it; 
the tumbler must either be made thicker, 
or placed at a small distance from the 
back plate, by which means the key will 
act upon it as if no part had been taken 
out, and consequently lift the tooth of 
the tumbler out of notch 1. At this po- 
sition the second web of the key must 
come in contact with the end, e, of the 


securing bolt, and lift Its tooth from the 
notch 3. The bolt will then, by the re- 
volution of the key, be pushed backward, 
and the tooth of the tumbler will foil 
into notch 2 ; the second web of the key 
will then lift the tumbler ; and as there is 
no notch for the securing bolt, it will 
again be pushed bock, and the tooth of 
the tumbler will fall into notch 3 ; thus 
it will be completely unlocked : k is the 
front plate removed, to shew the internal 
construction of the lock, &c. 

This look will be difficult to pick, 
from the circumstance that the se- 


curing bolt and tbe tumbler want 
lifting, awl the bolt shooting at the 
same moment of time. Should any 
of your mechanical readers make 
locks upon this principle, or any im- 
provement thereof, I must request 
they will, through the medium of 
your Magazine, communicate their 
practice or improvement to the 
public. 


OIL FOR WATCHMAKERS. 

Sir, — Seeing, in your excellent 
Magazine, an inquiry for the best 
method of procuring the finest Oil 
for Watchmakers, I have great plea- 
sure in informing you of the moat 
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THE SCREW QUESTION— 

simple and certain method of purify- 
ing olive oil, and which I have seen 
tried with great success by Dr. Nooth, 
F.R.S. 

Put the oil into a white glass bottle, 
hang it up in a window exposed to 
the sun ; in two or three months it. 
will be as clear and white as water, 
all the impurities being thrown to 
the bottom. The bottle m which the 
experiment was tried was square, and 
it was remarkable, that the sediment 
did not settle regularly to the bottom, 
but seemed thrown into the four 
corners. 

I propose trying this experiment 
next summer with whale oil for lamps, 
and will let you know the result. 

" I am. Sir, 

Your obedient servant, 

H. M. Vavasour. 
Melbourne Hall, J)ec. 3. 

P. S. Some of the purified oil was 
given to a watchmaker at Bath, who 
highly approved of it* 


THE SCREW QUESTION. 

Sm, — It appears to me that your 
screw-driving controversialists have 
failed in “ driving” their argument 
“.home.” I do not see how the 
power gained by lengthening the in- 
strument can be accounted for, except 
by considering the screw-driver as 
a lever of the fourth order. By the 
crooked lever, in short, supposing 
' the form could conveniently be used, 
it is evident you would gain power 
in proportion as you increased the 
length of the handle. According to 
this idea, the power gained will be in 
the proportion home by the longer 
limb, the handle, to the shorter one, 
the breadth of the point. 

I am. Sir, yours, &c. 

Turn-Screw. 

December 3th, 1824. 

P. S. It is quite mournful to read 
the direful consequences predicted by 
my relation “Screw” from the use 
of too short a tool. I heartily trust 
this worthy gentleman will escape 
all the horrors of a mutilated cloven 
head, disfigured face, &c. (in which 


LONDON IMPROVEMENTS. 

I am sure Mrs. Screw will heartily 
join), and will return to his “ bed” 
untorn and undefaced. T. S. 

Sir, — I shall feel much obliged by 
your permitting me to correct an 
error in my former letter (page 152), 
which I fe^ar may occasion ambiguity. 
Instead of the passage beginning in 
the fourth line from the bottom of 
the page, I should wish to substitute 
the following : — “ The same distance 
being observed for the small end of 
the tool as before, and the usual 
distance for the diameter of the 
handle.” 

In addition I may remark, that it 
is usual to make a considerable dif- 
ference in the size of the handles ; 
and if the screw -driver be consi- 
dered as composed of two levers, 
every difference becomes doubled. 

I remain, Sir, 

Your very obedient servant, 

Dec. 6th, 1824. r. 

P, S. I am sorry Mr. Nichol Dixon 
has deferred giving his ideas on the 
subject, but must say, that until a 
better method is given, I shall be 
content to measure the power of 
the screw -driver by the means I 
before alluded to. Does Mr. N. D. 
think a screwdriver made sufficiently 
strong to prevent elasticity would 
suffer any diminution of power ? or 
does he, or any other of your Cor- 
respondents, think that a smaller 
handle would not producejthat effect ? 


LONDON IMPROVEMENTS. 

Sir, — Your Correspondent “ A.” 
(whom I shrewdly suspect to be one 
of the unfortunate proprietors of 
Waterloo Bridge) having suggested 
opening a spacious street from the 
said bridge to Tottenham Court Road, 
as an object much wanted, I will, by 
your leave, point out one of still 
greater utility to the public, the 
want of which is severely felt; and 
which I often wonder has never been 
executed, namely, opening a street 
from the end of Coventry-street into 
Holborn. There are an immense 
number of carriages now obliged to 
wind along the present narrow, cir- 

* 
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cuitoua, and dangerous streets in 
this neighbourhood, to their very 
great danger and inconvenience, to ar- 
rive at either of these points. Now, 
by attending to the map, it does not 
appear that it would be necessary to 
take down so great a number of 
houses as might be expected. By 
breaking through into Leicester- 
squart, the line would pass along 
the north side of that square, whence 
an opening would be necessary to 
Long Acre, which Would make a 
continuation of the fine. On cross ^ 
ing Drury-lane it would be requisite 
to take down a few houses to avoid 
the double turn into Great Queen- 
street, which would form another 
continuation ; from the east end of 
which an oblique opening would be 
wanted into Holborn, leaving Lin- 
coln’s Inn 1 Fields to the right, and 
entering Holborn opposite Red Lion- 
street. This line of street would be 
of the greatest convenience to the 
western coaches on leaving the city, 
and particularly for the njails from 
the new Post Office. What public 
buildings or embellishments might 
be introduced into this street (which 
might not inaptly be called Great 
Union-street) I will leave to the ar- 
chitect to suggest, as being more 
within his province. I have merely 
studied utility, and I do hope, ere 
long, to see something of the sort 
carried into effect. 

I am. Sir, 

Your humble servant, 

T. J. 

Hammersmith. 


PYROLIGNEOUS ACID. 

Sir, — I observe, in your 56th 
Number, an' answer to S. E.’s ques- 
tion, that this, acid may be purchased 
at any chemist’s shop. Give me 
leave to say that I am apprehensive 
the Bacon-fed Chuff” may have 
called the acid which he uses by a 
wrong name. When the rough acid is 
purified, it is called concentrated; but 
in this state it is freed from the fra- 
grant smoky flavour so much ad- 
mired in bacon, and which the rough 
acid is calculated to impart. There 
may be an intermediate sort, called 


the rough of partly concentrated ; but 
if he were to mention the price lie 
pays for the article, it might solve 
the difficulty. The rough acid may 
be bought for 2a. 6d. per gallon. 
Whereas the concentrated is 2s. pef 
pint, which is a great difference. I 
therefore suppose he means the rough. 

I am. Sir, yours; &c. 

A. Country Reader. 


STRENGTH OP LEATHER — FORCE, 

AND VELOCITY OF HAMMERS. 

Sir, — Various engagements have 
prevented me, hitherto, from reply- 
ing to the questions in your 65th 
Number, page 144. 

First, to A. B. C., respecting my 
experiments on Leather, I beg to 
observe, that the pieces subjected to 
my experiments were short, varying 
from Seven to fourteen inches in 
length ; about two inches at each 
end were occupied by the vices made 
use of in the experiment ; the exten- 
sion in all the specimens appeared 
most towards the centre of the pieces, 
producing in that part a proportion- 
ate contraction in width and thick- 
ness. I think it very probable that 
the mode of attaching the vices to 
the leather prevented the contrac- 
tion near the ends, which otherwise 
would have taken place. 

Second— Some of the fractures 
took place through the whole sub- 
stance nearly at the same time, whilst 
others commenced on one side, in 
consequence of the resultant of the 
force not perfectly coinciding with 
the centre of the straps, although 
care was taken to make this com- 
ridence as near as could be, and 
probably nearer than in the common 
use of feather straps will be found 
to be the case. One of the specimens 
of cow-hide was a little cut by the 
vice, and began to Separate partially, 

I am aware that if the straining force 
be applied to one side of a broad 
strap, it will be torn with less force 
than if all the parts of the substance 
are allowed to act together, just as 
we tear a sheet of paper by begin- 
ning at one edge. 

third — I did not measure the do 
gree of elasticity in the course of 
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my experiments. I am aware that 
.. §K would be of some importance to 
determine the elasticity, and had 
there been any considerable share of 
this quality visible, I should have 
done so ; but I soon perceived the 
proper elasticity to be very small, 
and that whatever extension was pro- 
duced by the weights nearly remained 
after the weights were removed. I 
also observed that many of the spe- 
cimens suffered a considerable exten- 
sion before they became sensibly im- 
paired in strength. 

Lbs. 

030 iron - 

0.68 iron - - - 

0.406 iron, short handle- 
0.87 wood - 
2.83 wood - 
3.52 iron, short handle 
12.25 wood, two-handed 

I afterwards tried the effect of dif- 
ferent lengths of handle to the same 

Inches. 

length of handle 42 

36 - 

' 30 - 

24 - 

18 - 
12 . - 

The above being the greatest velo- 
cities, and as the least velocities may 
be any thing above eight feet per 
second, the medium may probably 
be not far from what I have given in 
my former letter. I find Dr. Young 
quotes Professor Robison in a note, 
and mentions twenty-five feet as the 
velocity of a carpenter’s hammer ; 
but the page or article is not referred 
to ; if any of your readers can point 
out the place, perhaps something 
more interesting may be found. 

I am. Sir, ... 

Your obedient servant, 

B. Bevan. 

Leighton, Dec. 7, 1824. 

SINGULAR EFFECT OF PRESSURE. 

Sir,— I, observed, a few days back, 
m the brewhouse of John Nealds, 


In reply to your Correspondent* 
relative to my experiments on the 
Force and Velocity of Hammers, I 
beg to observe that I used them of 
various weights, from five to fifty-two 
ounces, and also a two-handed beetle 
of twelve and a quarter pounds weight. 
My object was to ascertain the great- 
est force or velocity obtainable with- 
out extraordinary exertion. 

The following list exhibits the 
weight, including the handles of some 
of the hammers tried, and the velo- 
cities observed 

Feet per sec. 

59.5 

57.0 

36.0 

50.0 

- 56.0 

46.0 

38.0 

hammer, the head being of iron, and 
weighing one pound. 

Seconds. 

- Velocity 53 

54 

55 

- 57 

61 


Esq. at Guildford, that the slightest 
pressure of the thumb on the head 
of the barrels of ale or beer, whilst 
working off the yeast, caused it to 
rush out, more or less, according to 
the pressure . Now, though the head 
of a cask of that description is at least 
inch and a half oak, yet the effect is 
as great as if it were a drum-head. I 
beg to know if any of your intelli- 
gent readers can explain the reason * 
of the above-mentioned action ; there 
being a diversity of conjectures on 
the subject, and a desire to pro- 
mote scientific observations, will, 
I hope, plead my excuse for troub- 
ling you. 

I am. Sir, 

Your obedient servant, 

J.W. 

104, High Holboru, 

Nov. 16, 1824. 
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CAUSE OF SOME STEAM-ENGINES REQUIRING MORE FUEL, OR USING MQjtE 
STEAM, THAN OTHERS, ALTHOUGH DOING THE SAME WORE, 



Sir, — A few days ago, I happened 
to see two steam-engines at work 
near each other; the one was the 
improved double reversing steam- 
engine, the other a continuous ro- 
tatory steam-engine: this last was 
doing the most work, yet not con- 
suming half the quantity of coal as 
the reversing engine. This led me 
to Consider the cause, which may be 
- understood by the following descrip- 
tion of the properties of the reversing 
engine, as it communicates its power 
to machinery by means of a crank. 
(See the prefixed drawing.) 

Description. 

a a a a Represent the inside section of 
a steam engine cylinder, two feet in dia- 
meter and fire feet in lengthy adapted to 
give a four- feet stroke ; bb, a circle of 
tour feet in diameter r agreeing with the 
length of the crank. The perpendicular 
diameter of this circle is divided into 
eight equal parts, as shown by 1, 2, 3, 4, 
5, 6’, 7, 8 ; through each of these parts 
lines are drawn at right angles to the 
perpendicular, until they intersect the 
circle bb. From each of these iutersec- 
.tions lines are drawn to the centre of the 
circle b b, shown by cc. From the same 
centre is drawn the circle dd, equal to 
the diameter of the cylinder, a a a a. 
Through the places where the lines, 
cccc, intersect the circle, dd, are drawn 


perpendicular lines, eeee: perpendicu- 
lar lines are also drawn in the crank 
circle shown by ffff. Hence it is evi- 
dent, that the lines indicated by e have 
the same proportion to the oval formed 
within the cylinder, a a a a, as the lines 
f fff, which are contained in the crank 
circle, to the circle bb. The intersection 
of the lines marked e with the lines 
1, 2, 3, 5, 6, and 7, gives the definition 
of the oval in the cylinder, which shows 
the distinction between the effectual and 
ineffectual portion of steam which must 
be used by the reversing engine to give a 
rotatory motion by the means of a crank. 
The part of the oblong figure, aaa a, out- 
side of the oval, shows the quantity of 
steapi used in the reversing engine, more 
than that which would produce the same 
effect, in case the power was applied 
continuously and directly, and not reci- 
procally ; I nave therefore taken the li- 
berty or terming it ineffectual (use of) 
steam. The parts of the cylinder, www, 
show the ineffectual portion .of steam 
used, which is contained above and be- 
low the piston, together with the side 
brauches, nozzles, Ac. which ^ unavoid- 
able. Hence it follows (in round num- 
bers), that the best reversing (crank- 
working) steam-engines use about nine 
parts of ineffectual to eleven parts of ef- 
fectual steam. 

I aot. Sir, } 

Your obedient servant, 

A Loybr of Improvements* 
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8TJ&AM NAVIGATION* 
STEAM NAVIGATION. 

Sir, — The Steam Vessels referred 
to by your Correspondent “ O. Bay- 
ley,” as having come under his ob- 
servation, must indeed be badly con- 
structed — if, as he states, the “ pad- 
dle-wheels have so insufficient a hold 
of the water, that they drive it aft to 
6uch a degree that it runs under the 
quarter at the rate of eleven to twelve 

Vel. of pad. wheel. 

Eclipse - - - 10.25 knots per hour 

Albion - - - 10.85 knots per hour 

Venus - - - 10.55 knots per hour 

Here, then, the mean difference 
between extreme circumference of 
wheel and boat is only 2.82 per hour, 
or the portion lost in driving the 
water aft. Several other examples 
might be quoted, and the result would 
be found nearly the same. 

1 apprehend, with the present con- 
struction of paddle-wheels, this dif- 
ference cannot be materially lessened 
without at the same time affecting 
the velocity of the boat. 

; The immersion of the floats ought 
to be calculated so as to absorb the 
power of the engine at its regular 
speed. 

The position assumed by G. B. — 
“ That the wheels of a steam vessel 
ought to be considered as a pinion 
working into a rack, and that the 
strength of the rack is but in pro- 
portion to the cubical contents be- 
tween the floats”— -does not apply ; 
for, were they placed at five and six 
feet apart, as he suggests, in some 
diameters of wheels, one float would 
be entirely out of the water before 
the next one had entered it, causing 
great irregularity in the working of 
the engine, besides loss of power. 

I am of opinion that the test effect 
is likely to be produced when the 
wheels have a float for every foot 
they are in diameter, and the surface 
brought into action each moment of 
time should bear a certain propor- 
tion to the immersed section of the 
midship bend. 

Horatio. 

Tower, Dec. 7, 1824. 


* No* 63, page lOfl. 


-CURE OF DR V WW . 

knots per hour, while the real pro-* 
grass of the vessel is but six or seven 
knots, showing a loss of nearly fifty 
per cent.” * 

Frtm what vessels G. B. has drawn 
these conclusions I cannot judge ; 
certainly not from any of those ply- 
ing on the Thames; for, in reference 
to them, his statement is incorrect, 
as the performance of the following 
vessels will show : — 

Speed of boat. Difference. 

- - - 73 knots - - - 2.95 knots. 

- - - 8.8 knots - - - 2.77 knots. 

- - - 7.8 knots - - - 2.75 knots. 

CURE OF DRY ROT. 

Sir, — Y our valuable publication 
being’ the medium by which various 
specifics and causes of the Dry Rot 
have been stated at different periods, 
and the subject being one of infinite 
importance to our naval greatness, 
I beg leave to offer a few remarks, 
which I hope will induce your abler 
Correspondents again to mvestigate 
the subject. Mr. Burridge, in his 
treatise on Dry Rot, gives winter- 
felling of timber as its only cure. 
Now, as the adoption of his method 
would destroy the bark, and thus 
enhance the price of oak timber it- 
self, I wish to be informed the rea- 
son why American oak, which is al- 
ways felled in winter , is peculiarly' 
susceptible of the disease whpn it is 
used in the construction of British 
ships ? I consider the dry rot in Bri- 
tish oak timber to arise, more or less, 
from the nature x>f the soil in which 
it grows ; as we find that Welsh oak 
by no means equals in duration 
Hampshire growths, although both 
are apparently good. The dry rot, 
at the conclusion of the last war, had 
attained its greatest height in the 
British navy; the disease was then 
created and nourished by the perni- 
cious practice of building ships from 
various description^ of timber; Ame- 
rican, Baltic, and British oak being 
mixed with pine, elm, and ash, the 
various juices of which, on being 
dosed up, produce a chemical ac- 
tion, ana cause what we denomi- 
nate dry rot. This is evident from 
each of the above sorts of timber, 
when used alone in ship-building. 
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producing a good ana lasting vessel. 
Look at, for instance, the pine ships 
of Norway and Sweden, the oak 
ships of Holland, &c. As a remedy 
for this evil, I would recommend the 
discontinuance of the practice of 
using various sorts of timber in the 
same ship $ and that when the vessel 
is on the stocks, all between the tim- 
bers should be filled with salt, which 
effectually prevents vermin, and, by 
destroying any living principle in the 
timber, eradicates dry rot. The na- 
tional and mercantile navy of the 
United States of America have long 
used salt with the greatest advan- 
tage, and I have seen several ships 
so treated open perfectly sound. The 
first apparent objection to the use of 
salt is tne creation of damp ; but an 
inspection of the American packet 
ships at Liverpool, or elsewhere, will 
remove any prejudice on that head. 
Several American captains have in- 
formed me, that the use of salt In 
their ships is productive of no incon- 
venience. I intend giving salt a fair 
trial, as a cheap remedy to prevent 
decay ip ships, and recommend the 
subject to others. 

I am. Sir, 

Your obedient servant, 

A Ship-Owner. 

Dublin. 


NEW TALLOW LAMP. 

Sir, — In perusing your Magazine, 
I find the description of some very 
curious lamps. Now, it strikes me, 
that if lamps were constructed to 
bum tallow. Instead of oil, the light 
would be greater, and the smoke and 
smell imperceptible, compared with 
what is produced by oil. I have in 
my possession, and of my own in- 
venting, one of this description, 
which I call a Tallow Lamp. It is 
constructed of brass, somewhat in 
the shape of a common candlestick, 
and is more portable and safe than 'a 
candle. When trimmed according 
to my directions, it will be found 
equal to four handles, of six to the 
pound, and will burn with a steady 
light, without snuffing, &c. for three 
hours. The degree of light is regu- 
lated by turoinga small cocker screw 
with the finger and thumb, when the 


tight is instantly made larger or 
smaller, and suitable to any purpose. 
I hbve used this lamp to solder with 
ever since I made it, and find that- 
large and small articles may be sol- 
dered with pleasure ; spirits may also 
be evaporated, eggs cooked, and sil- 
ver, gold, or brass, melted by it. One 
pound of tallow and three inches of 
wick will light up one of my lamps 
for six nights, burning three hours 
each night. , 

I am, Sir, 8tc. 

M. Monnom, watchmaker. 

Broadway, Worcestershire. 

[We shall be glad to receive a more 
particular description of the construction 
t)f this apparently useful Lamp, and a 
statement, founded on the inventor's 
experience, of its economy compared 
with candles. — E d.] 


UNION OP COPPER WITH IRON, ETC. 

BY MR. P. N. JOHNSON, MINERALO- 
GIST AND AS8AYER. 

The Combination of Copper with 
Iron, although stated by many writers 
On metallurgy to be capable of uniting 
in an indirect way, is yet by most ope- 
rative men, as eastern of copper and 
others, positively denied to nave any 
such capacity. 

I have had my attention directed 
to this subject, by being summoned 
as an evidence in a cause Smith v. 
Frost. Mr. .Smith, who uses copper 
pans to boil the ingredients for 
making a green pigment for painting 
and dyeing, had been recommended 
to make use of cast pans, to save the 
expense of wrought ones * but these 
not answering his purpose, he em- 
ployed me to inspect and give my 
opinion on them. In my experi- 
ments I proved the presence of tin 
and iron ; the latter was in a very 
minute quantity : but from the pro- 
portion of the former the contract 
was supposed to be void . The opp o- 
site party, however, being copper- 
smiths or casters, positively asserted 
the impossibility of the union of cop- 
per and iron; and finding, on in- 
quiring of several persons in the same 
way of business, that a similar opi- 
nion generally prevailed, 1 resolved 
on making some experiments to 
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prove how far it was possible to 
! mute these metals. 

first mixed 100 parts of copper 
with two of iron, covering them with 
rosin, and filling the crucible with 
powdered charcoal. After being ex- 
posed to about 909 of Wedgwood's 
thermometer for a quarter of an hour, 
the mixture gave a clean lump of 
copper not quite so malleable as when 
unadulterated, and with a redder 
grain. I then endeavoured to ascer- 
tain how much iron the copper would 
take up, by covering 400 grains of 
pure eopper with iron filings, and 
filling the crucible as before. The 
produce was 880 grains, of a large 
red grain, bubbled in the inside as 
if occasioned by confined air, with a 
clean uneven surface, and possessing 
nearly the malleability of zinc. 

The next thing was to prove the 
existence of the iron by the usual 
process of analysis. The increased 
weight, indeed, clearly proved its 
presence ; but 1 thought the analysis 
necessary, to prove that only the 
iron had entered into the composi- 
tion. As the iron I had used for the 
foregoing experiments was slightly 
oxidated, J fancied this might have 
facilitated the union. I therefore 
subjected 400 grains of copper co- 
vered with black oxide of iron (the 
crucible filled with charcoal) to a 
strong degree of heat for half an 
hour. The produce was 526 grains 
of copper remarkably red, which, on 
analysis, nearly answered to the in- 
creased weight as metallic jron. I 
consider the iron to have been the 
cause of the copper having such a 
red appearance, from its partially 
oxidating it: it may perhaps, too, 
have had the effect of making it more 
brittle, by separating the particles 
of metallic copper. 1 further ascer- 
tained that this oxidation greatly fa- 
cilitated the combination. Having 
melted 400 grains of pure copper 
with a clean bit of thick iron wire, 
taking care to cover the crucible 
well, as in the former experiments, 
the produee was a lump of copper, 
in the heart of which a bead of steel 
(containing a proportion of copper) 
was found enclosed, with some loose 
bits of steel, on the surface of which 
a few grains of bad copper were to be 


perceived. The copper was very 
malleable, but not so much so as 
when unadulterated, and containing 
only \\ per cent, of iron. 

The formation of the steel may, of 
course, be accounted for by the cru- 
cible being filled with chsurcoal, to 
prevent the oxidation of the copper. 

Although the union of these two 
metals is certainly not so perfect as 
that of other metals, yet I trust that 
those who credit these simple expe- 
riments will abandon ther prejudice 
of there being any impossibility in 
their combination. For my own sa- 
tisfaction, 1 have made several expe- 
riments in uniting copper with other 
metals $ and perhaps you may consi- « 
der them sufficiently interesting to 
give them also a place in your pages. 
What more particularly struck my 
attention, was the effect of arsenic 
when melted with copper. It altered 
the colour without increasing the 
weight of the copper, being no doubt 
volatilized. 

U nited with the two hundredth parts 
of arsenic, the copper was rendered 
whiter, softer, and more ductile, but 
not increased in weight. United 
with ten hundredth parts of arsenic, 
the copper, as in tne former case, 
was not increased in weight, but be- 
came very white, and not quite so 
malleable. 

It may be necessary, however, to 
observe, that I used the glass or 
oxide of arsenic, which might have 
facilitated its evolution; although, 
as the crucibles were filled with char- 
coal dust, I thought this would have 
prevented any such effect. 

Copper united with two hundredth 
parts of tih was rendered less mal- 
leable, became of a flaky bright when 
suddenly flattened by hammering, 
was smooth in the fracture, and had 
a colour inclining to yellow, and 
somewhat whitened. 

Copper united with two hundredth 
parts of lead assumed a bright flaky 

S ranee when hammered, and the 
ability was much diminished. 
Copper united with two hundredth 
parts of zinc was rendered softer 
and less ductile, but not so flaky 
as when united with either tin or 
lead : the fracture was of a dirty red 
eelour. 
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ROLLING MILL. 

Sir, — I addressed you on the 16th 
of April, in reply to some of your 
inquirers, with a communication that, 
in this neighbourhood, there is a 
Rolling Mill where they manufacture 
lead or a superior quality, for the 

S revention of damp in walls of rooms. 

ince then I have found, in perusing 
your valuable Magazine, other in- 
quiries to the same purport, which 
has induced me to forward to you 
samples of the lead for the above 
purpose, that you may be enabled* to 
show the said samples to any of your 
numerous Correspondents or friends 
that will take the trouble to call 
upon you. It may not be unnecessary, 
therefore, to point out the advantages 
of this lead. As soon as it is nailed 
on to the wall, the place may be in- 
stantly repapered or painted ; when 
any alteration is made in a. room, 
such as stopping up any aoor or 
window, or the breaking out of others, 
it takes, according to the ordinary 
method, a considerable time before 
the lime is sufficiently dry to admit 
the room being finished, but, by ap- 
plying the remedy here proposed, the 
damp is effectually prevented, and 
'the room may be finished, either by 
painting or papering, without any 
loss of time. 

I am apt to think, were it more 
generally known, it would be a valu- 
able article to painters and paper- 
hangers, and to those who wish to 
have a good room without being an- 
noyed with damp. The manufac- 
turers are Messrs. Hutchinson and 
Co., Rolling Mill Company, Pately 
Bridge, Yorkshire. 

I remain. Sir, 

Your obedient servant, 

J. W. 


hithe, projected by the late Mr. Dodd, 
or any other tunnel which might be re- 
quired under the Thames, or any other 
river. At the time of my inserting this 
advertisement; I resided in the country, 
and had not seen your Magazine, nor 
did 1 know that the undertaking of any 
other tunnel was contemplated. 

'Hie idea of accomplishing this under- 
taking first struck me, when, in under- 
draining the town I then occupied, I had 
occasion to carry a deep drain under a 
considerable stream of water. Knowing 
the only survivor of the meu who were 
employed in conducting the excavation 
of the first projected tunnel, 1 was ac- 

2 uainted with the cause of its failure, 
lonfident in the superiority of my plan 
over any that 1 have since seen announced 
to the public, 1 proposed taking out a 

{ >ateut; but the effect of an unfortunate 
awsuit, in which I was then engaged, 
prevented me from pursuing my design) , 
The disastrous consequences that at- > 
tended my lawsuit have deprived me of* 
the means of obtaining a patent. My 
motive for addressing this communica • 
tion is, to express my wish to avail my- 
self of the co-operation of some respect- 
able Engineer to join me in accomplish- 
ing my object. My plan is original, and. 
has this superiority over others— no 
failure, can possibly take place. It will- 
effect the grand desideratum, that of al- 
lowing the crown of the arch to be nearly 
level with the bed of the river ; conse- 
quently the great objection to a tunnel 
will be avoided, that of a great acclivity 
and declivity, and the approaches will be 
consequently contracted. 

Should any Gentleman feel inclined to 
obtain further information on this subject, 

I shall be happy to wait upon him. I 
must beg to observe, that though a man 
possess a small share of learuing, he may 
be capable of conveying some useful 
thoughts, or of making some useful dis- 
covery, or by chance acquire some secret 
of nature, or some useful intelligence of 
facts, of which more enlightened men 
may be ignorant j the advantageof which 
may be lost to themselves, ana their uti- 
lity to the public, from a want of pa- 
tronage ana assistance. 

A Staffordshire Land-drainer. 


[The samples alluded to may be 
seen on application at No. 55, Pater- 
noster Row.— Edit.] 


TUNNELLING. 

Sir,— I am the person who, on the day 
the Thames Tunnel Company announced 
their first meeting, inserted an advertise- 
ment in the Times paper, stating I had 
matured a plan for effecting the comple- 
tion of the tunnel unsuccessfully at- 
tempted under the Thames at Rother • 


“ ART OF WEAVING.” 

While almost every art connected 
with the cotton manufactures of 
Great Britain has had its principles 
investigated, and details minutely 
explained, by scientific men, the 
Art of Weaving, to which they all 
refer, and which may be said, to be 
the foundation of the whole, has 
hitherto been left in the hands of 
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2B6 constructing reflecting telescopes. 


the mere artisan, whose limited 
means and education necessarily ex- 
clude him from offering such a deve- 
lopment of its principles, and classi- 
fication of its different branches, as 
the importance of the subject* both 
in a national and scientific point of 
view, obviously deserves. 

We are happy, therefore, to have 
it iiLjour power to announce to the| 
manufacturing interest, that this de- 
sideratum has now been ably sup- 
plied by the labour and ingenuity of 
Mr. John Murphy, of Glasgow, who 
has devoted much of his time and 
attention to the subject, and given to 


the world, under the above title, a 
work replete with sound views of the 
principles of this interesting art, and 
with illustrations of its details, not 
only by clear descriptions in writing, 
but by a series of engraved diagrams, 
explanatory of the various textures 
of cloth and of the apparatus em- 
ployed in their production, from the 
graver of Mr. Maclure. 

We have space, at present, only 
for this short notice of the work; but 
we may be induced, in another num- 
ber, to offer a more detailed account 
of it, and to support our opinion of 
its merits by a few extracts. 


ANSWER, TO INQUIRY. 


NO. 61 . — CONSTRUCTING REFLECTING TELESCOPES. 


Sir,— Y our insertion of my “ So- 
lution of the Geometrical Exercise,” 
induces me to trouble you again. 

It is likely that several of your 
more able Correspondents have al- 
ready endeavoured to supply Mr. 
Barton’s numerous wants (specified 
page 30,.Number 61) respecting the 
manufacture of Specula for Renect- 
ing Telescopes. If/ however, you 
have not yet received a communica- 
tion better adopted for explaining to 


Mr. Barton, “ Why a parabolic 
curve is necessary for the large spe- 
culum, and why a spherical curve 
would not do as well,” you are at 
liberty to insert the following. 

One of the fundamental laws of 
optics may, in reference to curve 
surfaces, be put into this form 
the reflection of tight, the incident and 
reflected rays form equal angles with a 
tangent to the curve at the point of in- 
cidence . 



Let ADB (fig. 1) be a central section 
of a speculum perfectly parabolic, of 
which CD is the axis, D the vertex, and 
F die focus. Since, from the nature of 
the parabola, every diameter, 6H, and 
its focal chord, GF, make equal angles 
with the tangent, KGE, drawn through 


its vertex, G, every pencil of rays, HG, 
parallel to the axis, CD (which, accord- 
ing to the law specified above, is always 
reflected in the direction GF, so that the 
angle FGE equal HGK), meets CD, after 
rejection, in the same point, F, the focus 
of the paraboloid ; consequently there 
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ease Is tery different with the 
spherical speculum. In this case, AB 
(hg. 2) being a central section of the spe- 
culum, of which CD is the axis, D thfc 
Vertex, and O the centre, it is evident 
that any pencil 'of rays, HG, parallel to the 
axis (reflected, according to the funda- 
mental law, in the direction GF, so that 
the angle FGfi equal HGK) meets CD, 
after reflection, in a point, F, which al- 
ways bisects OE. And since OE in- 
creases according as the point G recedes 
from the vertex D, the point F must 
advance outwards from its limit, the bi- 
section of the radius, OD, till the angle, 
becomes 60®; beyond which, of 
course, single reflection, so as to meet 
the axis, ceases. In a spherical specu- 
lum, therefore, all the pencils of rays 
coming from an indefinitely distant ob- 
ject, which are reflected from the cir- 
cumference of any given circle whose 
centre is D, meet at a point of the axis 
peculiar to themselves; that is, every 
cone of reflected rays has its vertex in a 


different point of the axis between the 
limit of the point F and D. This occa- 
sions the aberration of a spherical reflec- 
tor. A succession of images is thus 
formed, less perfectly blended as the 
point F recedes from its limit nearest to 
O; consequently no perfect image what-' 
ever can be formed by parallel rays re- 
flected from a spherical surface. The 
confused image, however, which is 
formed, approaches perfection in pro- 
portion as the angle, DOG, is dimi- 
nished. Hence Mr. Barton will readily 
perceive, that of specula formed of the 
same materials, ana containing the same 
quantity of reflecting surface, "that is the 
best which is a portion of the largest 
sphere. 1 am. Sir, 

Your most obedient servant, 
Nathan Short. 

* In specula which have the same focal 
distance. 


INQUIRIES. 


NO. 80. — STRENGTH OP ROPES. 

Sir, — I shall be much obliged 
to any of your Correspondents Who 
will communicate where the most cor- 1 
feet information is to be found re- 
specting the actual and comparative 
Strength of Ropes ? 

I am. Sir, &c. 

T. S. 


NO. 81.— -CLEANING SILVER PLATE. 

Sir,-— What is the best method 
of taking tarnish off Silver and 
Plated Goods? The usual method 


followed here is by polishing, but 
this is very injurious to plated arti- 
cles, especially to chased or wrought 
work, &c. 

I am. Sir, 

Yours respectfully, 

S B 

Edinburgh, October 20^ 1824. 

NO. 82. — WHITENING BRASS WORK. 

Sir, — In the process of Whitening 
Brass Work by Doiling, what is the 
best method of preparing the tin, 
and the best ingredients to be used ? 
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And is there any method of boiling 
brass work white by a preparation 
of silver? 

NO. 83 .-—JOINT EFFECTS OF CON- 
DENSED AIR AND GUNPOWDER. 

Sir,— T here is, in page 217 # of 
the first volume of the Mechanics 


INQUIRIES— —CORRESPONDENCE. 


what is the proper velocity ? also 
what is the increase of expense and 
of effect by substituting iron buckets 
for wood ? 

A Subscriber. 


NO. 85. — VITREOUS STONE-WARE* 

A Young Country Potter would 


the first volume oi me A Young v^oumry ronw ««uiu 

Magazine, a plan for a bomb to be f ee j h^hly obliged. to any of our 
fired without a fuse, which is^ ac- Correspondents that would give any 

information respecting the compo- 


complished by heat given out by 
common air, on being suddenly con - 
denied by a blow on the plug. I 
should wish to ask the opinion ot 
some one more conversant with the 
properties of air than myself, whe- 
ther, if a body of closely condensed 
air were allowed suddenly to exert 
its whole force, in expansion , on a 
quantity of gunpowder in a confined 
situation, it would not answer the t 

same end? ' . 

The manner in which the effect is 


uuuiuiivvivu Jr — n 

sition and process of making the 
Vitreous Stone-ware Bottles and Jars, 
with the manner of burning and 
glazing them? 

CORRESPONDENCE. 

A Correspondent, alluding to Inquiry 
No. 78, respecting the calculation of 
Running Water, observes, that he has 
«« often seen the defect of rules for this 
i ne manner in winuu purpose, and is led to believe, that no 

most proper to be tried appears to rule can be given to suit all cir- 

h 9 bv the air-ffun, in which, after cumstances, at least not without paying 


BUIIC1C OU MU.V., ..w * 1 

pressure on the surface of the water 
varies one-fifteenth ordinarily, some- 
times considerably more. He imagines 
this must affect, the flow of the water at 
any depth, and that the. difference must 

ther wi vel J® clt y • n ption^f'the aTr 

equal (by the united action ot the air t ^ er the improvements on Chronometers, 
and powder) to the velocity it would L h. g. Dyar (mentioned in pages 382 
acquire by their actions added toge- and 412, vol. i. of the MechauicV Maga- 
ther ? As I may, perhaps, be more zine), are yet mtroduced mto England, 

. i j ZC I oan eimnneP 


may be placed between the roller or 
stop-cock and the bullet. Hence 
arises another question, viz. sup : 
posing the powder will explode , whe- 
ther the velocity of the ball will be 



timed, it will be equal to two ? Or, 
if not so much, to what the dimi- 
nution may be attributed ? 

F. H. 

Percy-street, St. Pancras. 

'NO. 84.— WATER WHEELS*. 

Sir,— A Water Wheel is required 
for a weak stream, the whole fall 
being thirteen feet ; I wish to know 
which description of wheel will pro- 
duce the greatest effect ? and if an 
overshot will, what height of head 
is necessary above the wheel ? Or if 
jhe wheel called by some a tumbler, 
by others a balance-wheel, what 
ought to be its height? I should 
also be glad to know, in either case, 
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“ Dim as the borrow’d beams of moon and stars, *■ 

To lonely, wandering, weary travellers, 

Is Reason to the soul. Andas on high 
Those rolling fires discover but the sky. 

Not light us here j so Reason’s glimmering ray 
Was sent, not to assure oar douotftil way, 

But guide us upward to a better day.” Jhyden. 


APPARATUS FOR RECOVERING FERMENTED LIQUORS 
WHEN SOURED 



Sir, — I send you a drawing, toge- perry, and even ale and porter, leav- 
ther with a description explanatory ing but of the question that unde- 
of a little instrument, which I last finable compound, London small or 
sum mer found of considerable utility table beer, very soon become, if in cask 
in a domestic point of view, ana and in tap, extremely fiat and insipid; 
which may be equally so to that this state continuing until another 
part Of your readers who either brew change takes place, viz. the produc- 
themselves, or have occasion to keep tion. of acidity, or transformation, 
in tap malt or other fermented li- partially or wholly, into vinegar, 
quors. It is a well-known fact, a 1 - To remedy this, evil mechanical 
though not always the more agree- means have been resorted to, and 
able on that account, that Cyder, patent cocks and vent-pegs intro- 
von. in. p 
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210 MACHINE FOR RECOVERING MALT LIQUORS WHEN SOURED, 


dueed without number. These, how- 
ever, only guard against the careless- 
ness of servants, and are otherwise 
quite incompetent to the task, inas- 
much as some body, either fluid or 
aeriform, must be admitted above to 
allow of the liquor escaping from 
the cock below. When, however, 
the fluid has become hard, or, in 
another word, sour, chemical means 
are called in ; and if they cannot 
bring back the spirituous out of the 
acetous stage, they can at any rate 
prevent the injurious action conse- 
quent upon the internal reception of 
a fluid in such a state. To this effect, 
a few grains of the finely powdered 
bicarbonate of soda are generally 
added to a tumbler full of the beer ; 
but should any liquor thus carbo- 
nated be left for a moment, it is 
worse in flavour than before ; and as 
the degree of acidity varies every 
day, so, consequently, an increased 
dose of the soda is necessary, and to 
hit the point of saturation exactly is 
one of no small difficulty. 

It is unnecessary to occupy your 
pages with the many objections to 
which this process is liable ; those 
who use it would, I make no doubt, 
rather be without it if the beer could 
be saved. To this effect I made the 
present machine, which in every re- 
spect fully answered my expectations. 
It is simply a generator of carbonic 
acid gas, a boiy well known for its 
quality of resisting putrefaction for 
a considerable length of time, and 
which, if absorbed by any liquid, 
renders it brisker and more palatable 
than before. 

Description. 

A is a cylindrical stoneware vessel, 
capable of holding from three quarts to 
one gallon, or more if necessary; the 
size of the instrument varying, of course, 
with that of the cask in tap, and per- 
fectly open at the top, with the excep- 
tion of a rim, in which two notches are 
cut ; attached on the one side is a small 
reservoir. 13, for containing a little water, 
and which may be thought necessary to 
purify the gas as it is generated ; this ves- 
sel, which ueed not be of a greater rapa- 
city than a half-pint measure, has no di- 
rect communication with the other part 
of this apparatus. C is another vessel, of 
a bell shape, quite open at the bottom, 
and furnished with a dome top, mounted 
with cap and screw, to which the pipe, E, 


is affixed. D is one of two small projec- 
tions, which sene to keep the bell down 
and steady it in its place. F is an union 
joint, which connects the long pipe to the 
screw, wdiich is first made fast in the 
vent-hole of the cask, by turning with the 
key, H. I is a bason or vessel perforated 
at the bottom, and which is used to hold 
the marble or chalk for generating the 
gas. To set this apparatus a.t work, first 
make the screw tight into the cask, G, 
which may cither rest on its side, or be 
placed on one end, as iii the drawing ; 
the latter l consider preferable ; the ca- 

a attraction -between the fluid and 
res of the wood not being iu this 
way impeded , and asmall quantity of water 
ponred on the top or head of the cask 
being sufficient to keep all tight. Se- 
condly, remove the bell from the outer 
case, and put such a quantity of common 
marble, carbonate of lime, broken into 
fragments, about the size of a walnut, 
into the dish, 1, as will two-thirds fill it ; 
put the bell in its proper position, as re- 
presented; make the flexible tubing, E, 
fast ; half fill the reservoir, B, with 
water, by one of the three apertures or 
necks with which it is furnished ; take 
care to fit the cork in again quite tight, and 
connect the long pipe by means of the 
union joint to the screw, F ; having 
done so, which will occupy but a verv few 
minutes, pour on the top of the bell, C, 
a quantity of dilute muriatic or sulphuric 
acid, ana which may be composed of one 
part acid to eight of water, until the li- 
quor just makes its appearance at the top 
of the outer vessel; takeout the cork in the 
reservoir, B, for two or three minutes, 
to suffer the common air contained in the 
bell lo escape ; fasten it again quite tight, 
and th« process is finished. It wilf now 
appear evident to any one, that as soon 
as a certain quantity of carbonic acid gas 
is generated in the bell by the action of 
the acid on the marble, the acid liquor 
will be driven by the pressure inside iuto 
the outer vessel, a sufficient space for 
which has been allowed between thfc 
two; there it will remain until the stop- 
cock atF, to which the thumb and finger 
are applied, instead of the common vent- 
peg, is turned, when a quantity of fixed 
air will rush into the cock to supply the 
place of the liquor withdrawn. Should 
this stop-cock be left turned on, an ab- 
sorption of a portion of the gas will be 
the only consequence ; and this, as be- 
fore stated, will only tend to increase the 
briskness of the liquor, although, iu ge- 
neral, it will be better to turn it off. 
The diluted acid having now got to its 
level, supposing a quantity of beer, or 
whatever it may be, to have been with- 
drawn, equal to the size of half the bell, 
it is actively at work on the marble with- 
in, and would thus continue until the 
whole of this substance, or the acid, 
were expended, or, as will here he the 
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RAILWAYS. 


Until the pressure produced again 
forces it between the two vessels. When 
this gas is -used, another poition is made, 
fcnd 30 on, until. either the cask is 
emptied of its contents, or the acid neu- 
traiized. Should the latter be the case, 
the addition of a little more strong acid 
Will produce an extrication of a fresh 
portion of the gas, provided ttyere still 
reniauis some undecomposed' carbo na te 
of lune ; but if this is not the case, the 
bell must be raised out of the larger ves- 
sel, and the basin, I, replenished as be- 
fore. 


21 } 


As I now fear that I have obtruded 
too much upon your time and space, 
I shall only add, that the expense of 
the gas, as generated by this machine, 
will not, for a butt, be more than 
equal to half a gallon of the same 
liquid of ale, and mat it will preserve 
the whole to any moderate length of 
time from the injury which must 
always attend the admission of com- 
mon air ; and that even the expense 
of the machine itself will not be 
proportionate to the loss occasioned 
in the common way. . 

I shall take the opportunity, in a 
future Number, of giving a practical 
hint or two on a ready method of 
preventing liquors and home-made 
wines, especially while in a state of 
fermentation, from passing so sud- 
denly into the acetous stage, and to 
which, in warm weather, they are so 
very liable. Until then, 

I remain. Sir, 

Your obedient servant, 

F. Joyce; 

11, Old Covnpton-street, Soho. 


railways.* 

There is nt> single circumstance so es- 
sential to the improvement of a country 
as abundant and easy means of internal 
communication. Part of the pYfce of 
commodities always consists of the ex- 
pense of bringing them from the place 
where they .are made or raised to the 
market. ^ In improved districts this 
amounts, m general, only to a small per- 
centage upon the first cost; but in rude 
and backward districts, unprovided with 
tolerable roads, it often .enhances the 
cost of the article to three or four, or 
even ten times the original amount, and 
of course either greatly lessens or entirely 
precludes their use. Coal, for instance. 


* From “The Scotsman;' 


is not found within less than a hundred 
miles of London; and had some more 
economical mode of conveyance than 
carting not been found out, this article, 
which is sold at 40s. a ton in the metro- 
polis, would have cost six pounds — a 
price which would have been nearly 
equivalent to a prohibition against the 
use of this species of fuel. Such are the 
vast facilities' which navigation affords 
for the transportation of commodities, 
that the coal of Gloucestershire can be 
sent by sea at a cheaper rate to Jamaica, 
than it could be sent by land in carts to 
London. 

In early times the roads were mere 
foot- tracks, and goods were universally 
carried on the backs of horses. To these 
succeeded gravelled roads for .Wheeled 
.carnages, and the latter were followed 
by canals. A horse put into a wheeled 
carriage will drew, upon a well-made 
road, as much as four horses, would 
carry on their backs ; but when employed 
in tracking a boat on a canal, he will 
perform as much work as thirty horses 
m carts, or as a hundred and" twenty 
pack-horses. J 

Railways iu*e a much more recent in. 
vention than canals ; and for particular 
purposes, such as the conveyance of coal, 
stone, or other heavy commodities, down 
a short inclined plane, sloping at au 
angle of three or four degrees, they are 
decidedly superior. As a means of gene- 
rel communication, they are cheaper in 
the first outlay than canals, more com- 
modious in some respects, and adapted 
to a greater variety of situations ; but so 
long as horae-power was the only power 
employed, it may be doubted whether the 
balance of advantage was not in favour 
of canals. We are quite satisfied, how- 
ever, that the introduction of the loco- 
motive steam power has given a decided 
superiority to railways, indeed we are 
convinced, and we hope, by-and-bye, to 
convey some share of the conviction to 
the minds of our readers, that the gene- 
ral use of railways and steam -carriages, 
for all kinds of internal communication, 
opens up prpspects of almost boundless 
improvement, and is destined, perhaps, 
to work a greater change on the State of 
civil society, than even the grand disco- 
very of navigation. 

The value of the railway, as a mediu m 
of commercial communication, has not 
escaped the sagacity of Dr. Young. In 
his Lectures on Natural Philosophy he 
says : — It is possible that roads paved 
with, iron may hereafter be employed for 
the purpose of expeditious travelling, 
since there is scarcely any resistance to oe 
overcome except \ that of the air ; and 
such roads will allow the velocity to be 
increased almost without limit.** 

Iron railways are of two descriptions. 
The flat rail or tram road consists of cast 
iron plates, about three feet long, four 
p 2 
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inches broad, and half an loch or an inch 
thick, with a (launch, or turned-up edge 
on the Inside, to guide the wheels of the 
carriage. These plates rest at each end 
on stone sleepers, of three or four hun- 
dred weight, suuk into the earth, and 
they are joined into each other, so as to 
form a continuous horizontal pathway. 
They are of course double, and the dis- 
tance between the opposite rails is from 
three to four feet ana a half, according 
to the breadth of the car or waggon to be 
employed. The edge rail 9 which is found 
to be superior to the tram rail, is made 
either of wrought or cast iron. If the 
latter is used, the rails are about three 
feet long, three or four inches broad, and 
from one to two inches thick, and thev 
are joined at their ends by cast metal 
sockets attached to the sleepers. The 
upper edge of the rail is generally made 
with a convex surface, to which the 
wheel of the car is adapted by a groove 
made somewhat wider. When wrought 
iron bused (which is found to be equally 
cheap with cast metal, and greatly pre- 
ferable in many respects), the bars are 
made of a smaller size, of a wedge shape, 


and twelve or eigtileen feet long, but they 
are supported by sleepers at the distanee 
of every three feet. The waggons gene- 
rally used run upon four wheels. Of 
from two to three feet-diameter, and carry 
from 20 to 50 cwt. Four or five of them 
are drawn by one horse. On the dead 
level railway, constructed by Mr. John 
Grieve for Sir John Hope, uear Mussel- 
burgh, which is one of the most perfect 
iu Britain, a single horse draws fire 
loaded waggons, each containing 30 ewe. 
of coals, at the rate of four miles an 
hour — iii all seven tons and a half, ex- 
clusive of the waggons, which weigh 
three tons more. Reducing the velocity 
to two miles an hour, by Professor Le>r 
lie's rule, the horse should draw 12 tons, 
or 15 including the waggons. Mr. Ste- 
venson observes, that “ an. ordinary 
horse, upon a well-constructed railway, . 
on a level line of draught, will woik 
with about ten tons of goods. Mr. Pal- 
mer, an English engineer, gives the fol- 
lowing as tne effect of a single horse's 
draught upon different railways, at two 
miles and a half an hour ; 


Weight of the load drawn Weight of the load and 

. in pounds. waggon in pounds. 

Lauelly tram roan 4,602 8,850 

Surrey ditto. 6,750 9,000 

Fenryn edge rail 10,084 * 13,050 

Cheltenham tram road 8,679 15,500 

New branch of ditto, dusty. 11 J65 18,300 

Ditto dean 14,079 21,900 

Edge railways, near Newcastle . . 17,773 25,500 


This Table shows the great superiority 
of the edge raU. The engineer observes 
too, that the vehicles were made in a 
very rude manner, and that were more 
care employed in their cons true tioa, the 
load might be much increased. 

Railways are generally made double, 
one for going, and the other for return- - 
log. The breadth of ground required for 
a single railway b from nine to twelve 
feet ; for a double one, from nineteen to 
twenty-fire. The expense of a double 
road, induding the price of the ground, 
may he estimated generally at from 
3000/. to 5000/. per mile, or from one- 
half to one-third of the expense of a 
canal. Mr. Stevenson says— 4 ‘ The first 
expense of a canal will be found to be 
double, if not treble, the expense of a 
railway : such are the difficulties of pass- 
ing through a well-cultivated country, 
and especially of procuring a sufficient 
supply of water in manufacturing dis- 
tricts, that four times the expense will 
in most cases he nearer the mark." (Me- 
morial, p. 12.) We speak here of rail- 
ways of the ordinary kind for the trans- 
portation of goods ; but it b probable, 
that one destined to serve the purpose of 
a great national thoroughfare, for vehi- 
cles of all kinds, quick and slow, would 


cost at least twice as much. Even in this 
case, however, the original putlay would 
certainly not amount to more than a half 
or a third of What would be required for 
a canal of sudi a magnitude as to afford 
the same amount of commercial accom- 
modation. The Uuion Canal has cost 
altogether about 12,000/. per mile; the 
Forth and Clyde, if executed at this day, 
would cost twice as much ; the Caledo- 
niau Canal, if we exclude the locks, and 
reckon only what has been cut, will ulti- 
mately cost about 50,000/. per mile. E ven 
deducting what has been expended on the 
locks, and on the harbours at its extre- 
mities, the expense will be nearly 40,000/. t 
per mile. 

A railway from Glasgow to Berwick, 
125 miles long, projected in 1810, was 
surveyed by Mr. Telford, and estimated 
to cost 365,700/., or 292 61. per mile. The 
estimated expense of a railway from Bir- 
mingham to Liverpool, distauce 104 miles, 
surveyed within these few months, is 
350,000/., or 3365/. per mile. That of 
one from the Crawford Canal to the Peak 
Forest Canal, in Derbyshire, 32 miles 
long, b 150,000/., or 4700/. per mile. A 
recent Carlisle Paper states, that the ex- 
pense of a railway between that city and 
Newcastle was estimated at 252,000/., 
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o-r 3000/. per mile ; and that of a canal 
at 888,000/., or 14,000/. per mile. A 
railway projected to run from Manches- 
ter to Liverpool, 33 miles, has been esti- 
mated to cost 400,000/., which is no less 
than 13,010/. per mile ; but this includes 
a large amount for warehouses and loco- 
motive engines. Lastly 1 , a railway from 
Dalkeith to Edinburgh, including a 
branch to Fisherrow Harbour, nine 
miles and a quarter long altogether, 
will cost, according to the recent esti- 
mate of Mr. John Grieve. 36,862/., or 
3983/ per mile, including the expense of 
five locomotive and one stationary steam 
engine. 

Mr. Palmer, the engineer already men- 
tioned, has proposed a new and ingenious 
species of railway, which deserves notice. 
It consists of a single rail. Or continuous 
rod, of the usual form, but raised about 
three feet from the surface of tire ground, 
and supported by cast metal pillars every 
ten feet. Two wheels with grooved edges, 
and 24 or 30 inches diameter, run, the 
one before the other, upon this railway; 
and from the iron frame to which they 
are attached by their axles, two chests 
or receptacles made of iron are suspended 
by stiu rods, exactly like panniers from 
the back of a horse. The chests hang 
very near to the surface of the ground; 
the load which is in those chests being 
-so low, that the centre of gravity is al- 
ways beneath the level of the rail, the 
machine, unless very unequally loaded, 
has no tendency to overset The prin- 
cipal advantages of this contrivance are 
the following ; — A moderate fall of snow 
would produce no obstruction ; it could 
be earned over uneven ground, and over 
small hollows or ravines, without cut- 
ting, embanking, or casting bridges, by 
merely lengthening or shortening the 
pillars; the. lateral friction, from the 
want of perfect parallelism in the two 
opposite rails of tne ordinary railway, is 
avoided; and in many cases the rail 
might even be carried along the side of 
a common cart-road, with a very small 
additional expense. Mr. Palmer, who 
made some trials with a portion of rail- 
way formed in this manner, states, that 
the effect produced by the draught of a 
single horse was nearly double of that 
produced on the common railway, or 
45,000 pounds, including the vehicle. 
There is nothing in the nature of this 
machine to render steam power inappli- 
cable to it, 

(To be continued^ 


ELEMENTS OF AERIAL NAVIGATION. 

It is a singular circumstance in the 
history of the arts, that an invention 
at its first appearance is frequently 
pursued with the greatest eagerness. 


and yet will afterwards be wholly 
neglected for years, until some happy 
improvement fixes it permanently on 
the public attention. Many will re- 
member the great zeal excited by 
the subject of aerial navigation among 
scientific men, and the astonishing 
subsequent neglect of an art so itiK 
portant, until the late revival of the 
subject by Sir George Cayley and 
other eminent philosophers. 

The following statement of every 
thing important which has been sug- 
gested on this point, with s^ne new 
views, is offered for the purpose of 
facilitating further inquiries. 

Vertical Motion . 

1. The balloon being inflated with 
gas, # descends by letting out a 

ortion of it, and ascends again 
y throwing out ballast. To this 
method it is a radical objection, that 
the means of alternate ascent and 
descent are very soon exhausted. 

2. The air m the balloon being 
expanded by heat, the vertical motion 
is produced by increasing or dimi- 
nishing the quantity of fuel. To this 
method it is an objection, that the 
fuel will ultimately be exhausted • 
also, if common air be used, the 
balloon must be of very large dimen- 
sions to support the car; and if the 
air be any of the lighter gases, the 
expansion by heat is attended with 
the greatest danger. 

3. The balloon being inflated with 
gas, another is suspended below the 
car, and into this the circumjacent 
air is 'forced by an easy mechanical 
contrivance, and is let out again at 
pleasure. By these means the machine 
descends upon increasing the density 
of the air, and ascends upon restoring 
it to its former state. This method 
is worthy 6f peculiar consideration, 
not being liable to the former objec- 
tions, and being analogous to that 
contrivance of Nature, by which fishes 
sink at pleasure, and rise again to the 
surface. 

Lateral Motion . 

1. The most obvious method of 
producing a lateral motion is by 
taking advantage of the winds. These 
are— occasions winds ; trade winds 
between the tropics ; the land and 
sea breezes, which, in warm climates. 
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set from And towards the shore by 
day and night alternately ; t<he supe- 
rior currents of 'air, which often 
proceed in a direction contrary to 
those below ; and the breezes, which 
commonly follow the direction of 
every river. To these aids we may 
also add the remarkable phenomenon 
'observed by all aerial navigators, viz. 

J that the balloon sinks lower than 
usual when over water, and that 
it has a tendency to keep the direc- 
tion of a river. This circumstance 
may partly be attributed to the wind 
following the current, but principally 
to . the specific gravity of air im- 
pregnated with aqueous vapour 
oeing diminished, and the tendency 
of the machine to the point of least 
gravity. 

2. The very ingenious proposal 
lately made, of directing a balloon, 
like the tacking of a ship, by means 
of an inclined plane, is worthy of 
much consideration. It is obvious 
that the additional weight of an in- 
clined plane may be avoided, by 
forming the balloon of some figure 
not a sphere ; thus, for instance, it 
may be an oblong spheroid, whose 
major axis is kept inclined at an 
angle of 45 decrees to the horizon, 
by means of the weight suspended 
in the car. But a little Calculation 
will show that the lateral motion 
produced mu§t be very small, and not 
sufficient to counteract any consi- 
derable wind ; for the whole verti- 
cal velocity in ’ the ascent is easily 
computed, and is not large ; and J;he 
resolved motion in a lateral direction, 
being a function of the angle of in- 
clination, is still smaller, and much 
less than the velocity of any gale of 
wind. 

3, A great number of mechanical 
contrivances in imitation of wings 
and oars have been suggested, and 
even tried, but with a most discou- 
raging degree of success. Upon 
examining the cause of these failures, 
it is* easy to see that the experiments 
have been made on principles funda- 
mentally erroneous. In the first 
place, the power has always been 
applied to the car, though it is obvious 
that ip such a case the greatest part 
of the power is lost in giving the 
car a, rotatory motion round the 


balloon, and that the power, in order 
to be entirely effective,, should be 
applied in a line passing through 
the centre of pressure of the whole - 
system. In the second place, the 
mechanism imitated has been that 
employed by Nature in enabling a 
bird to fiy, though it is obvious that 
the animal’s wings are contrived as 
much for support in the air, as for 
lateral motion. Our whole attention 
should be directed to the mechanism 
of fishes, whose air-bladders assimi- 
late them to an inflated balloon, and 
in which the system is < wholly fcon- 
trived for the purposes of horizontal 
motion, progression being produced 
by the rapid vibrations ' of the tail, 
acting like a single oar upon the 
hinder part of a boat. When we 
see the rapid progress made by the 
salmon against the swiftest stream* 
we should not despair of success j 
and certainly not on account of the 
imall muscular power of man, if we 
consider that the steam-engine, with 
the weight of one man, commands 
the power of four. It is indeed a 
matter of serious inquiry, whether 
such a machine would not require 
something more solid towork upon 
than a metallic poop, or any thing 
which the balloon could support. It 
is obvious that much advantage will 
be gained, if any .mechanism acting 
on the air should move with^much 
greater velocity than the balloon j -as 
the resistance or power increases 
with the square of the velocity ; It 
will also be a matter of experiment 
what form of balloon is leastresisted ; 
for the received systems on this sub- 
ject are universally allowed to be er- 
roneous, as the resistance varies as 
a r 2 ± br\h being negative in an 
elastic medium), and as it will pro- 
bably be found to be a function of the 
figure of the body resisted. 


SAFETY COFFIN CASE FOR THE DEAD 

Sir, — Notwithstanding it is neces- 
sary for the benefit of mankind, that 
subjects for dissection should be ob- 
tained by that part of the rising gene- 
ration into- whose hands the lives of 
people are to be entrusted, there can- 
not possibly be a more unhappy state 


Digitized by v^.ooQle 



SAFETY' FOR THE LIVING AND DEAD. 


of mind tlian that which is excited by 
the rapacious pillage of the last re- 
mains of a dear friend or lamented 
relative. There is something, be- 
sides, so repugnant to the natural 
feelings of civilized man in the pro- 
fession of sepulchral pillager , that 
surely no punishment can be consi- 
dered too bad for the brute who is so 
abject as to follow the abominable 
calling, which, while it renders him* 
fit for every species of crime, for the 
sake of the sacrilegious bribe it pro- 
cures, is the means of turning the 
afflicting but wise dispensation* of 
Providence into the most heart- 
rending anguish, for which time 
itself has scarcely any alleviation. 
To prevent, in some degree, this ad- 
ditional misery to the day of mourn- 
ing, put a bar to the disgraceful 
traffic, and excite legislative influence 
to meet the necessity of providing 
means of anatomical supply* are the 
inducements which have . caused me 
to trouble you with the following 
suggestion. 

Iron coffins are certainly inesti- 
mable in the protection they afford 
against the robbery of graves, but 
they are both expensive and incon- 
venient ; few can purchase them, and: 
their duration must, in time, he pro- 
ductive of serious inconvenience in 
our churchyards, limited as they 
are, and more limited as is the burial- 
ground of a single family. I would 
suggest a Coffin Case, made of iron, 
formed of top, sides, and ends, but 
no bottom, so as to admit of being 
placed over the last coffin, continually, 
which is put into the grave. One 
would answer for the protection of 
all beneath, and, being sufficiently 
capacious, no inconvenience in point 
of size could happen. Durability 
would then be a desirable object, 
and the expense to a family consider- 
ably lessened, while clerical privi- 
leges would be retained as heretofore, 
and. Of consequence, clerical alter- 
cation prevented. Many contrivances 
might De resorted to in order to im- 
pede the lifting of the coffin case, 
such as having plates from the Jo\tfer 
edge of the sides projecting in a 
horizontal direction, or a couple of 
iron bars on each side fixed, or pass- 
ing through staples connected with 
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the outside of the top. On this prin- 
ciple I conceive every fairtily might 
Tie in possession of one of such cases 
that, on the present system of iron 
coffins, could not meet the expense. 
I am. Sir, yours, &c. 

T. H. P. 

Chatham. 


SAFETY FOR THE LIVING AND DEAD. 

Sir,— I t has ever been a matter of 
much surprise to me that any one, 
excepting he be a professional man, 
should be found to advocate the 
practice of robbing the graves of 
their dead. It is one of the most 
abominable crimes existing in this 
country— nothing can be more re- 
pulsive to the feelings of humanity 
and delicacy than the tearing open 
the sanctuary wherein is contained the 
sacred remains of a human body, and 
thus brutally disturbing the last rest- 
ing-place of man. I would ask, with 
our immortal poet, 

“ What guilt 

Can equal violations of the de^d ? 

The dead, how sacred! Sacred Js the 
dust 

Of this heav’n- labour’d form, erect, 
divine ! 

This heav’n -assum’d, majestic robe of 
earth ! ” 

And none but the most hardened 
brutes, in human form, follow this 
horrible and revolting occupation. 
The dead, and in particular the re- 
positories of the dead, have, in all 
ages, in all countries, by all reli- 
gions, and at all times, been held ai 
sacred. A churchyard is calculated 
to produce feelings of a solemn and 
interesting nature, and shall We, for 
the pleasure of a few, allow it to be 
profaned by. polluted feet mid still 
more polluted hands ? But it is an- 
swered, in opposition to every objec- 
tion and argument which can be urged 
against this vile traffic inhuman flesh, 
that .it is necessary for the procuring 
of subjects for the medical students 
at our hospitals. And can no other 
plan be adopted than the present 
shameful custom which prevails ? 
Cannot our schools of medicine, with 
all their collected wisdom, devise 
some method whereby they maybe 
supplied? No, they will not, for 
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reasons too obvious to be mentioned ; 
but I think the following will be a 
specific for all the evils which arise 
or the present disgusting system : — 
Let every man who feels such a zeal 
for the improvement of our schools 
in surgery, that his zeal will carry 
him so far as to allow him to encou- 
rage robbery, and that robbery of 
the worst kind — let him leave by will, 
to any hospital he chooses, his own 
body to be dissected. This, I think, 
is but fairj for, as they would not 
scruple to cut up any man’s body 
they may get, however they may vio- 
late the tender feelings of nature, 
surely they can have no rational ob- 
jection to a plan which will not only 
save a vast expense (for they make 
a great cry out about the price), but 
be greatly conducive to the cause 
they so strenuously advocate, and to 
support which they resort to such 
barbarous and unjustifiable means. 

Thinking your Correspondent who 
accuses T. P. A. of not looking at 
the Subject in all its bearings, has 
fallen into the very error he points 
out, I have been induced to take up 
my pen in order to put the subject 
in its true light 

l am. Sir, &c. 

T. M. B. 


He also states, “ Mr. Ruthven. is not, 
therefore, the first who has applied 
this power,”— he “ has six pair thus 
employed.” This is information 
which was certainly uncalled for. 
The motive for it I shall not question ; 
but it undoubtedly too readily evinces 
a spirit of envy, and that, too, rather 
hastily, as I cannot conceive that 
your account of the invention, with- 
out any diagram, could have enabled 
him so promptly to assert that his 
was the same. My correspondence 
with him, however, will set that point 
at rest, and the reason why it is to be 
inferred, that “ Mr. Ruthven is not, 
therefore, the first who has applied 
this power.” 

My motive for writing to you or 
this subject is chiefly to correct you 
omission, and prevent others iron 
falling into a similar error with you 
Correspondent, Mr. Shenston. 

As I am extremely partial to your 
Mechanics’ Magazine, and one of 
its numerous well-wishers, I intend 
troubling you with some applications 
of the above power, with a sketch, 
to enable your readers to have some 
idea of it. 

I am. Sir, yours, &c. 

John Ruthven. 
New-street, Edinburgh, 

Dec. 11, 1824. 


ruthven’s eccentric wheel. 

kiR, — In No. 63 of the Mechanics’ 
Magazine you have inserted an article 
respecting my “ method of procuring 
mechanical power,” under the title 
of Jtuthveris Eccentric Wheel. 

It is not necessary to inquire the 
f ‘ why or the wherefore” you did not 
state, at the same time, that I have a 
patent for the invention, which you 
certainly had in your power to do ; 
but I am afraid this omission has 
made your Correspondent, “ W. K. 
Shenston, ” rather unintentionally 
commit himself, as I find in No. 66, 
which I only got to-day, that his 
desire to be considered the original, 
or at least the previous inventor, has 
induced him to come publicly for- 
ward and state, “ that the same has 
been in action above two years in his 
manufactory.” Of course he is not 
aware that he thus acknowledges the 
pirating of my patent above too years 


rwe really were not aware that Mr. 
• K. had taken out a patent. We aludl be 
glad to rive a place to the communica- 
tions which he promises.— Ed.] 


BOOKBINDING. 

Sir, — If your Correspondent 
W. B. jun. at p. 201, vol. ii. thinks 
he has made a discoveiy or improve- 
ment in the lettering ot books, when 
he says that such words as “ledger,” 
“ journal,” &c. might be cut in one 
piece of brass, and worked off at 
once, I can only say that such has 
been long the practice already. I 
have some by me, cut more than 
twenty years since, on that principle, 
such as “ Charles XII.” “Peter the 
Great,” “ Johnson’s Dictionary,” 
&c. &c, Indeed, such tools are to 
be foqnd in almost every binder’s 
shop. 

I am. Sir, yours, &c. 

A Bookbinder. 

Bartholomew Close. 
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MECHANICAL GEOMETRY,— No. IV. 

(Continued from Page 195.) 


theorem v. perpendicular to it, it will be a tan- 

If, from the extremity of any dia- gent to the circle in the point the 
meter of a circle, we draw a line diameter meets it. 



B 


If, from the extremity A of the the greatest angle, the side EC is 
diameter AB, we draw AD perpen- always longer than AE or AC (by 
diculmr to AB, it will be a tangent to the Corollary to Theorem vi . Part i . ) ; 
the cfrcle, or touch it in the point A hence, however near we make the 
without cutting it, according to De- point E to A, EC will always be 
finition 10, Part n., greater than AC, which is the radius 

From the centre, C, draw any of the circle, and hence the point E 
other line, as CE, to meet AD ; now will always be without the circle, and 
the triangle AEC has, by its con- cannot coincide with it but in the 
struction, the angle at A a right point A; therefore the line DEAis 
angle, or 90 degrees ; the angles at a tangent to the circle, and only 
C and E will be each less tnan a meets it in one point At A, but. does 
right one ; now, as the angle at A is not cut it. 



\ 'Theorem vt. at the circumference of the opposite 

The angle formed by a tangent segment, that is, it is equal to the 
and a chord drawn from the same angle formed by two chords drawn 
point in a circle, is equal to the angle from the extremities of this chord. 
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to meet in the circle, on the opposite 
side to the angle formed by the chord 
and tangent. 

Let AB be a tangent to the point 
A, and AC any chord drawn from 
the same point ; now, if we draw any 
two chords, as AD and CD, from A 
and C to meet in D, the angle BAC 
will be always equal to the angle 
ADC. 

Having drawn the figure, as in the 
preceding page, cut out the triangle 
ADC, and apply the angle D to the 
point A, and let the line AD corre- 
spond to the tangent AB, then you 
will find that the side DC will coin- 
cide with the chord AC; consequently 
the angle BAC is equal to the angle 
ADC. 

Or, more geometrically, draw CE 

P arallel to AB, then (by Theorem hi. 

art i.) the angle BAC equals the 
angle ACE ; now join AE, and draw 
AF perpendicular to AB orCE, then 
(by Theo. iv. Part n.) CF is equal to 
FE, and hence the two triangles AFC 
and AFE are identical , that is, the 
side CF equals FE, and the side AF 
common to both triangles, and the 
angles AFC and AFE both right 
angles ; hence the angles ACF and 
AEF are equal, but ACF is equal to 
BAC; consequently AEC, or its equal, 
ADC (by Theorem i. Part n.) will 
also be equal to the angle BAC : 
which was to be shown. 

Corollary 1 . — Hence the angle 
any chord and tangent make with 
each other is equal to half the arc 
that chord subtends, that is, the angle 
BAC is equal to half the number of 
degrees the arc AC measures, for 
the angle CD A is equal to half the 
angle at the centre of the circle (by 
Theorem n. Part 11 .), which is the 
measure of the arc AC. 

G. A. S. 

(To be continued.) 


INQUIRIES. 

NO. 86. — HIGH AND LOW PRESSURE 
ENGINES. 

Sir,— I should be glad if some 
of your intelligent Correspondents 
would inform me, through the me- 
dium of your valuable Magazine, 


the space an Engine constructed on 
the High Pressure principle, with 
all its apparatus, of 120-horse power, 
worked by a pressure of 120 pounds 
* on the square inch, would occupy in 
a vessel 140 feet in length between 
the perpendiculars, 2? feet in breadth, 
and 1 7 feet in depth ; consumption 
of coal per hour ; and whether or 
not it would answer the purpose 
equally well as one constructed on 
the Low Pressure principle, occupy- 
ing a space of 50 feet in the length, 
all the breadth, and all the depth, 
worked by a pressure of four pounds 
to the square inch. If the compa- 
rative weight of the two engines, 
boilers, &c. is added, the obligation 
will be still greater. 

B. XV. 

Black wall. 

NO. 87. — borinO for water. 

Sir, — Your valuable work, the 
Mechanics’ Magazine, having been 
lately put into my hands, and ob- 
serving, in No. ly, some excellent 
remarks on Boring for Water, the 
usefulness and benefit of which is 
generally acknowledged, but at pre- 
sent little understood (at least in this 
part of the country), I shall feel 
much indebted to any of your nume- 
rous Correspondents for a particular 
description of the best means in use , 
for boring for water, and the imple- 
ments suited for the different strata; 
and whether a windlass or an engine 
should be used in propelling the iron 
rods and implements. In situations 
where the water cannot be raised to 
the surface by boring, but may be 
found at some distance underneath, 
what would be the best and least 
expensive mode of adopting ? Is it 
necessary to sink a well as far as 
the spring, or to any given depth ? 
and what is the cheapest sort of 
pumps suited for such purpose ? 

My object in this inquiry, though 
I profess to be at present little ac- 
quainted with the details of the sub- 
ject, is with a view to practice * any 
hints, therefore, that may promote 
the system of boring in this part of 
the country, will be gratefully ac- 
knowledged by, Sir, 

_ Your well-wisher, 
ftwter. H. L. 
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IRON -MAKING. 

Mr. Mushett, one of the most 
scientific and ingenious of our iron 
masters, has, in some late inquiries 
into the history of the discovery and 
use of cast iron, appeared disposed 
to fix its date in England about the 
year 1550 ; before which time it ap- 
pears that the art of casting iron was 
unknown, and he supposes it to have 
been an English invention. 

There were in England and Wales, 
in the year 1720, he says, fifty-three 
blast-furnaces employed in making 
17,350 tons yearly, or a little more 
than five tons of pig-iron each weekly. 
At that period fourteen of these fur- 
naces existed in the two south-east- 
ern counties of England, Kent and 
Sussex, where now one, at most, 
survives, near Battle. 

Mr. Mushett suggests, as a curious 
matter of antiquarian research in 
Sussex and Gloucestershire (delud- 
ing the Forest of Dean), and several 
other counties, to ascertain the date 
and place of erection of the first tall 
blastfurnace in England for the 
making of cast or pig iron. At pre- 
sent the size and numbers of these 
furnaces are so wonderfully increased 
in Britain as to manufacture nearly 
half a million tons of pig-iron annu- 
ally,* with a consumption of pit- 
coal, in all the attendant manipu- 
lations, equal, at least, to five million 
tuns annually. T. M. B. 


ART OF WEAVING.’* 

When briefly noticing Mr. Mur- 
phy’s excellent work on this subject 
in our last, we made a promise, 
which we nOw proceed to fulfil, of 
giving a more detailed account of it, 
and supporting our opinion by a few 
extracts. 

A short Preface is occupied in 
giving an account of the origin of 
the Art of Weaving, and its intro- 
duction and progress in this country. 

“ With respect,” says Mr. M. “ to the 
processes or manipulations of wearing 
as conducted by the ancients, nothing sa- 

* We suspect this calculation has not 
been recently made. The amount of the 
manufacture for the present year is ceiv 
taiuly much greater.— Edit. 
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tisfactory can be gathered from history, al- 
tltough it is highly probable thaj they were 
either the sajne, or similar to those at 
present practised by the natives of India. 
One thing, however ,is certain from their 
fables ana sculptures, that the Egyptians, 
Greeks, and Homans, spun their yams 
with the distaff and spindle ; aud it has 
been remarked, that these simple imple- 
ments hgve been used for spinning in all 
the countries which have been discovered 
by navigators for the fast three centuries. 
They are still employed by the natives in 
the East Indies, ana they were common 
in Scotland in the' middle of the last 
century. * 

“ That the art of wearing was un- 
known in Britain before the Roman in- 
vasion, at least for the purposes of 
clotlring, will appear from tne following 
curious picture of its inhabitants at that 
period, drawn by the great poet Milton. 

* At Csesar’s coming hither,* says he, 

* such likeliest were the Britains, as the 
writers of those times and their actions 
represent them, in courage and warlike 
readiness, to take advantage by ambush 
or sudden onset, not inferior to the Ro- 
mans, nor Casibelan to Caesar ; in wea- 
pons, arms, and skill of encamping, cm* 
battling, fortifying, overmatched; their , 
weapons were a short spear and light 
target, a sword also by the side ; their 
fight sometimes in chariots, fanged at 
the axle with iron scythes, their bodies 
most part naked, only painted with woad 
in sundry figures, to seem terrible, as 
they thought ; but if pinched by enemies, 
not nice of their painting, to -run into 
bogs up to their necks, and there stay 
many days, holding a certain morsel in 
their mouths no bigger than a bean, to 
suffice hunger. Their towns and strong- 
holds were spaces of ground fenced about 
with a ditch, and green trees felled qver- 
thwart each other ; their buildings within 
were thatched houses for themselves and 
their cattle. In peace, the upland ipbf- . 
bitants, besides hunting, tended their 
flocks and herds, but with little skill of 
country affairs • the making of cheese 
they commonly knew not ; wool and flax 
they spun not; garduery and planting, 
many of them knew uot ; clothing they 
had none but what the skins bf beasts 
afforded them, and that uot always ; yet 
gallantry they had, painting their own 
skins with several portraitures of beast, 
bird, or flower.* 

“ After the Homans had obtained a font* 
ing in Britain, they established a wool lei 
manufactory at Winchester for clothing 
their army, and also taught the native* 
the art of weaving and the culture o* 
flax. The Saxons afterwards introduced 
the manufacture of several kinds of cloth, 
chiefly for domestic purposes ; amou& 
which is said to be the wearing of coun- 
terpanes. 

“ Little farther is known of wearing in 


Digitized by 


Google 



"ART OP WEAVING.” 


220 

Britain tiU early in the fourteenth cen- 
tury, when Jack of Newbury introduced 
the manufacture of broad woollen doth, 
which was afterwards protected ana 
encouraged by King Edward 111., and 
which has ever since heed the staple of 
England. The .following extracts, how- 


ever, from Anderson's Progress of the 
Arts and Scieqces, and others, will exhi- 
bit the state of the cloth manufacture in 
Europe from this period till the end of 
the seventeenth century, when a new era 
may be said to have commenced iu the 
history of the arts ip Britain 


ANNO 

1209 Venice gains the silk manufacture from Greece. 

1248 A company of wool merchants settle in London. 

4253 Some fine linen made m England. 

The latter end of this century the better sort of people wore woollen shirts ; 
the most considerable citizens gave not above one hundred livres for a daughter's 
portion. But now, says Lamamma, we wear linen. The women wear silk 
gowns, some of which are embroidered with gold and silver. 

Table linen was scarce in England. 

1305 The city of Louvain in Flanders, with the adjacent villages, were said to cou- 
tain. above an hundred and fifty thousand journeymen weavers. 

1327 The first broad doth made in Eogiaod by Jack of Newbury. 

1331 King Edward III. resolves to promote a woollen manufactory in England, and 
to this end biings seventy families of Walloons into England. 

1336 Two Brabant weavers settle at York with the king's protection ; as it may 

prove, said the king, of great benefit to us and our subjects. 

1337 Laws enacted for encouraging the woollen manufacture in England. 

Holland gains part of said manufacture from Flauders and Brabant. 

1339 Looms set up in Bristol for woollen cloth. 

1348 Norwich eminent in the worsted manufacture. 

French fashions introduced into England. 

1351 Foreign weavers numerous in London. 

1376 Woollen cloth made. in Ireland. 

1380 llie city of Louvain loses its manufacture, by an instirrortioaof the jonnwymuj 
weavers. 

1386 A company of linen weavers established in London. 

1390 Coarse cloth made at Kendal. 

1398 Foreign woollen cloth first prohibited in England. 

1436 Coventry eminent for the woollen and cap manufacture. 

1455 Some silk manufacture carried on by women in England. 

1488 Wodllen cloth not to be exported until fully dressed. 

1519 Spain loses her woollen manufacture, which she has not been able to regain to 
this day. * * 0 

1521 France first gains a silk manufacture. 

g e “P a ° d flax or de r ed by statute to be sown in England. 

1537 Halifax in Yorkshire commences the woollen manufacture. 

1549 Kmg Edward VC. encourages foreign Protestants to settle in England, viz, 
Walloons, Germans, French, Italians, Polanders, and Switzers, who much 
advance manufactures and trade. 

1567-8 Persecutions of the Protestants in France and the Netherlands, under the 
Duke of Alva, dnve many of them into England, where they establish a 
variety of manufactures. 

X due o* woollen doth exported from England, 200,0001. annually. 

1590 Manufacture of sail-cloth first introduced into England. 
lo97 Logwood, by law, forbid to be used in dyeing, but afterwards found to be of 
great use. 

1606 Silk worms brought into Englaud. 

1614 Dyeing cloth in the wool first invented. 

J Tapestry work first introduced into England. 

1620 Broad silk first manufactured. 

1622 The woollen manufacture in a declining state. 

}b24 The Dutch make woollen cloth to the amount of 25,0001. a- year. 

f Si spins ,in ? n V** for Ma »<*ester, who returns it to them made into doth. 

1643 Bow dye or scarlet first made. 

1646 The French begin their manufacture of fine woollen cloth, under the patronage 
of Cardinal Mazanne, at Sedan. 

1650 The worsted manufacturers of Norwich incorporated. 
i654 The fine broad cloth of England sent to Holland to be dyed. 

1663 Forty thousand men, women, and children, employed in silk-throwing in and 
near London. B 

1666 Burying in woollen established by law. 

1667 D 3 «u^a^A«OTig woollen doth perfected in Eogiaod by one Brewer front 
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ANNO 

1668 The Schts send linen yarn to England. 

1670 The wear of muslins first introduced. 

The linen manufacture began to be encouraged in Ireland, where it is very 
considerable. 

1685 Seventy thousand refugees came from France on the revocation of the edict of 
Nautz (by which edict the Protestants there enjoyed the public and free 
exercise of their religion), and settle in Great Britain and Ireland, bringing 
with them the blessings of industry, and an extensive knowledge in many 
manufactures yet unknown there; of these two thousand are supposed to 
have gone to Ireland. The whole number who, for conscience sake, quitted 
their native country, are said to have been 800,000 ; they distributed them- 
selves in Holland and Brandenburgh, where they erected the fabrics of cloth, 
serges, stuffs, druggets, crapes, stockings, hats, and all sorts of dyeing ; ana 
among them were goldsmiths, jewellers, watchmakers, and carvers. Many 
settled in Spitalfielas, London, where they erected the manufacture of silk, 
and helped to people the suburbs of Soho and St. Giles. By them was intro* 
duced the art of making crystal, which was entirely lost to France. 

1696 A law to prevent the exportation of English wool, and the importation of Irish* 
Hemp, flax, linen, thread, and yarn from Ireland, admitted duty free. (This 
law gave rise to the now happy state of the liuen manufacture in Ireland.) 


“ From these extracts it will appear, 
that Britain and Ireland were first in- 
debted to the bigotry and persecuting 
spirit of th« continental powers of Eu- 
rope, in the sixteenth and seventeenth 
centuries, for many of the useful arts 
which they now enjoy, and which laid 
the foundation of some of our most ex- 
tensive manufactures. 

“ The cloth manufacture made little 
progress in Scotland till after the Union, 
when it was greatly promoted by the fos- 
tering care of the Board of Trustees, 
which was established by charter at Edin- 
burgh, in the year 1727, for protecting 
and encouraging the Scotch manufac- 
tures and fisheries. The greater part of 
the goods manufactured in Scotland, 
however, were made of linen yarn, till 
about the year 1759, when a branch of 
the silk trade from Spitalfields, London, 
was established at Paisley, where it was 
brought to such perfection, especially in 
the more light and fanciful kinds, that 
in a short time Paisley silks not only ri- 
valled those of the south, but had a pre- 
ference in all the markets in Europe; and 
this laid the foundation for that exten- 
sive knowledge of fancy weaving, for 
which the tradesmen of Paisley have 
since become so famous, and which has 
now spread over the west of Scotland. 

About the same period, the in- 
creasing demand for cotton goods in- 
duced several individuals to attempt a 
more ample supply of yarn, to meet an 
extension of this branch of manufac- 
ture ; but all without success till the year 
1767, when Richard Hargreaves, a weaver 
in Lancashire, invented the cotton jenny, 
which, though at first it contained only 
eight spindles, was afterwards enlarged, 
so as to contain 20, 30, and even 80. 
And about two years after this invention. 
Sir B&phard Arkwright improved the 
spinning of cotton still farther, by the 
application of water for the moving 
power, &c. together with the addition of 


rollers, and other modifications of the 
machinery. The extension of this rising 
manufacture now became so rapid, that 
it would soon have felt a serious check, 
had not the discoveries in chemistry, 
which were made about the same time, 
come iu to its aid, particularly in the 
processes of dyeing and bleaching; by 
the latter of which, the manufacturer 
was enabled, instead of a process of 
some months, to bring his goods to the 
market in the course of as many hours 
after they came from the loom. These 
inventions and discoveries, together with 
the improvements in calico-printing, the 
discharging of colours, particularly of 
Turkey red for Bandanas, the applica* 
tion of steam for the moving power, and 
innumerable other discoveries in mecha- 
nics and chemistry, which would fill a 
volume to give in detail, have contri- 
buted, within the last forty years, to 
raise the cotton manufacture to a state 
of perfection and extent unknown in the 
history of commerce.** 

In the body of the work, Mr. M. 
proceeds to explain the Art of 
Weaving as it exists now in Britain . 
at the present day, in all its branches, 
and furnishes such a store of facts 
and details respecting them, as has 
never yet (to our knowledge) been 
before the public. The heads of the 
different chapters will suffice to show 
our readers the great value and ori- 
ginality of the information contained 
in them. 

Chapter 1. treats of the Construction * 
of Loom Mountings, Draughts and Cord- 
lags, Substitutes for Treadles. Chapter 
II. of Tweeling, Regular Tweels, Satin 
Tweels, Fancy Tweels, Turned of Re- 
versed Tweeling. Chapter III. of Lind 
Work. Chapter IV. of Dornick and Dia- 
per. Chapter V. of Double Cloth. Chap- 
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ter VL of the Manufacture of Corduroys, 
Velvets, Thicksets, Ac. Chapter VII. of 
Crossed Warps, Gauzes, Nets, and Lap- 
pets. Chapter VI ft. of Spotting, Com- 
mon Spots, Paper Spots, Allover Spots, 

S ides, Cut Stripes, and Seeding, 
ter IX. of Flushing, Dumb Seedings, 
ed Stripes* Checks, and Borders, 
Flushed Nets, aud Dumb Flowers. Chap- 
ter X. of Compound Mountings, with 
their Draughts and Cordings. Chapter 
XI. of the Draw Loom, Draw Loom Pat- 
terns, and Flower Lashing. And Chap- 
ter XII. contains Calculations and Tables 
connected with the Art of Weaving ; such 
as for finding the Quantity of Weft on 
any number of Lashes, and at different 
Breadths ; for shewing the Quantity of 
Cloth on any number of Lashes at 50 and 
60 Shots in an inch, Ac. Ac. 

As a specimen of the superior 
style in which the work is written, 
and as well adapted for quotation, 
we shall extract part of what the 
author say9 on the subject of Pattern 
Drawing. 

“ This is perhaps the most important, 
as well as the most delicate department in 
the whole course of fancy weaving *, for 
it is on a judicious selection and exten- 
sive variety of patterns, combined with 
economy in tlie disposal of colours, that 
the success of the manufacture will ulti- 
mately depend. The manufacturer, there- 
fore, though no designer himself, should 
possess a com peten t knowledge of draw- 
ing, or at least of hand sketching. This 
would not only improve his taste, but 
would enable him, when any new or 
striking objects occurred, to communi- 
cate his ideas with precision to the pat- 
tern drawer, and to make a more taste- 
ful selection from . the productions of 
others. This is, in general, the case in 
Frauce; aud the consequence Is, that 
French patterns arc usually distinguished 
for the ease and elegance of their style, 
while the greatest economy is observable 
in the use of the materials of which they 
are manufactured. 

“ On the other hand, the qualifications 
of a pattern drawer, who would excel in 
his profession, are by no means of a 
superficial nature. A facility in sketching 
or delineating any object that may pre- 
sent itself, whether natural, artificial, or 
imaginary, combined with a thorough 
knowledge of the principles of weaving, 
at least with those branches with which 
he is more immediately connected, are 
indispensable requisites. The pattern 
drawer, dike the poet and the painter, 
ought ttf'possess an untinuted fancy, and 
a strong and lively imagination ; to be 
deeply impressed with the beauties and 
charms of Nature: and. to be able to 
draw from thence the principal effect of 


his designs. A chaste taste also is as 
necessary in the pattern drawer as in the 
manufacturer: and this will be greatly 
heightened and improved by a little know- 
ledge of geometry, particularly of sym- 
metry ana proportion ; for nothing can 
be more offensive to a person of genuine 
taste, than a pattern or picture crowded' 
with an incongruous assemblage of dis- 
torted objects. 

“ The first attempts of a learner in 
this art should therefore be to acquire a 
facility in sketching a variety of simple 
objects, such as straight lines, circles, 
ovals, and other curved figures. After 
he has made some progress In these ex- 
ercises, he may proceed with copying 
from good sketches, particularly, at nrsl, 
from the most simple specimens of that 
kind of patterns to which hit attention 
is to be afterwards directed. It must, 
however, be observed, that when he has 
attained as much practice as enables him 
to sketch from his own fancy, lie should 
be very cautious at first, both with, re- 
spect to tiie objects which he selects for 
his designs, and the manner in which 
they are to be disposed ; for on his taste 
ana judgment in making these experi- 
ments will depend, in a considerable 
degree, his peculiar style afterwards. He 
will therefore derive much advantage, ip 
the early stages, of his pi-ogress, by pro- 
curing as great a variety of appropriate 
objects for his patterns as possible* such 
as leaves, flowers, fruits, shells,. Ac. 
which may be copied either from d Sw- 
ings or the originals ; and fronv this fund 
he will afterwards, with , a little modifi- 
cation of their forms, , be able, to give a 
considerable diversity to his designs j-ct 
the same tifne he ought lb avoid, a&iuuch 
as possible, a certain mmefces^aLstak, 
which ispommimesfoqnd ittthe prodiic- 
tions even of the. best dravfreSBs; .. w* 

“ Harness patterns are, in general, 
first drawn on common paper, of. the 
same size that they are to occupy pn rise 
doth, which is ascertained by taking 
their dimensions from a reed scale,: ana . 
these are denominated sketches. For 
patterns which are to be all white, the 
sketches may be finished with a black 
lead pencil, either shaded or not, as the 
pattern drawer may find occasion. In 
drawing sketches for aUovers, or other 
kinds of running patterns, particular 
care must.be taken, where the stalks or 
other members join, to avoid stiffness or 
unnatural turns, and to observe that 
none of the parts be too much crowded, 
nor improper vacancies left. At these 
joinings, the stalks, Ac. may be conti- 
nued beyond the limbs of the sketch nntil 
they be completed, or until their curva- 
tures or bendings be accurately ascer- 
tained, and then transferred by means oi 
a bit of spare paper to the opposite side 
of the pattern. 

“ For coloured patterns, a rough sketch 
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is commonly drawn out on coarse paper, 
woich, after all the necessary Corrections 
are made, is traced on clean drawing 
paper, when it is ready for colouring. 
The method of tracing these sketches is 
as follows : — Prepare a sheet of wove 
writing-paper by rubbing it over on one 
side, first with sweet oil, and afterwards 
with ground verditure ; when it is dry, 
lay it on the clean drawing paper, and 
over it the rough sketch. Then with a 
blunted steel point trace over all the out- 
lines, and a very fine delineation of the 
pattern will be produced. This done, 
the different colours are laid on with 
camel’s hair pencils, agreeably to the 
taste of the manufacturer, or to the style 
of work to which the patterns are to be 
applied. It is necessary to observe, how- 
ever, that, as in many kinds of patterns, 
particularly those intended for low priced 
goods, the greatest economy is frequently 
necessary in introducing the colours, the 
pattern drawer’s chief study should be to 

{ >rodoCe as much effect with as few co- 
ours as possible. 

u Pattern drawers have also frequent 
occasion to copy extensive patterns horn 
the cloth, such as coloured shawls, pine 
plaids, &c. This is easily effected by lay- 
fx&g a sheet of transparent paper over the 
pattern to be copied, through which 
every object and colour will be distinctly 
seen, and traced with a black lead pen- 
cil ; it may be afterwards transferred to 
a sheet of clean drawing-paper, by means 
of & tracing paper and steel point, and 
coloured in the same manner as the ori- 
ginal. For present use, a sheet of silk or 
tissue paper may be brushed over with 
sweet oil until it be all thoroughly wet, 
apd when dry, it will be fit for use. But 
as this paper will soon turn dim by ex- 
posure to the air, the following recipe 
has been recommended in the Panorama 
of Arts : — ‘ Take .one quart of the best 
rectified spirits of turpentine, and put 
to it a quarter of an ounce of the sugar 
of lead finely powdered ; shake it up, 
and let it stand a day and a night ; £heu 
pour it off, and add to it one pound of 
the best Canada balsam ; set it in a gen- 
tle sand heat, and keep stirring it till it 
is quite mixed, when it will be fit for 
brushing over the paper, which in about 
four days will be nt for use. The paper 
rendered transparent is that which sta- 
tioners call bank post ; but wlieu great 
nicety is required, tissue paper, which is 
still thinner, will be proper. Before it 
is brushed over with the mixture, after 
having been made damp by laying it over 
another damp sheet of stronger paper, it 
should be pasted by the edges upon a 
frame, and suffered to dry.’ 

Ci The pigments used by pattern drawers 
and designers, are, in general, the same 
as those which are made up into cakes, 
and sold in the shops under the name of 
water colours. In water colour paint- 
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ings, however,, such as flowers, land- 
scapes, &c. the pigments employed are 
chiefly 1 he transparent kind, and the dif- 
ferent shades are wrought op by repeated 
touches of the pencil, till: they have in- 
quired their full effect ; but in the 
sketches for patterns, the colours must 
be all opaque, or of such a body as may 
be easily laid on the paper with only one 
touch of the pencil, ana at the same time 
stand distinct, without allowing one to 
appear through or blend with another. 
Colours, therefore, pWhich are naturally 
transparent, must be made opaque, by 
mixing with them a little flake or other 
fine white. . 

“ The colours used for designing, how- 
ever, ought to be rather of a se»>- trans- 
parent nature, that they inay not only 
work freely and expeditiously with the 
pencil, but that the flower-lasher may 
be able to see the lines of the design- 
paper distinctly through them. Some of 
the London designers have Indeed car- 
ried this idea so far, as to have their de- 
sign-paper transparent, and to paint the 
pattern on the back with opaque or body 
colours. 

“ In drawing sketches for most kinds 
of harness patterns, it is of considerable 
importance that thecolours on the sketch 
be adapted, as nearly as possible, to the 
tints or the materials of which they are 
to be fabricated on the cloth. This would 
often prevent disappointment in the ma- 
nufacturer, who, without considerable 
experience, is liable to be deceived by a 
brilliant display of colouring on the 
sketch, which cannot be realised in the 
loom; and tliis is more particularly the 
casein the cotton manufacture, which 
does not admit of such a beautiful variety 
of tints as either silk, or worsted. 

" Pattern drawers, therefore, .gene- 
rally prefer colours of their own prepa- 
ration to those sold in cakes, not only 
on account of economy, but that they 
can more easily obtain those tints, ana 
of that consistence, which this species of 
drawing requires. For these reasons, it 
may not be improper here to introduce 
a list, with some useful remaks, of those 
pigments which are most commonly em- 
ployed in water colour painting, leaving 
to the artist the choice of those which 
may seem best suited to that branch of 
manufacture in which he is more imme- 
diately engaged. 

“ The principal colours used in water 
painting are yellow, prange, brown, red, 
purple, blue, green, black, and white ; of 
the seven first of which there is agreat va- 
riety of shades, besides their compounds.” 

* The illustrative plates, engraved 
by Mr. Maclure, from drawings fur- 
nished by the author, contain nearly 
two hundred and fifty different fi gures, 
executed with great clearness and 
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^ccmicy, and serve to rente’ the 
altogether one of unrivalled 
utility to our cloth-manufaeturers of 
®very description. 


BURSTING A HOGSHEAD. 

It is justly affirmed by some wri- 
ters on natural philosophy, that a 
certain quantity of water, however 
8maU, may be rendered capable of 
exerting a force equal to any assign- 
able one, by increasing the height of 
the column and diminishing the base 
on which it presses. Dr. Goldsmith 
observes, that he has seen a strong 
hogshead BpUt in this manner. A 
small but strong tube of tin, twenty 
feet high, was inserted in the bung- 
hole of the hogshead. Water was 
then poured into the tube till the 
hogshead was filled, and the water 
had reached within a foot of the top 
of the tin tube. By the pressure of 
this column of water, the hogshead 
burst with incredible fbree, and the 
water was scattered in every direc- 
tion. 


GOLD LEAF. 

It requires three hundred thousand 
of such gold leaves as are commonly 
used in gilding to make an inch in 
thickness. The tenuity of Gold Leaf 
is so great that it is, in some measure, 
transparent. When it is interposed 
between the eye and external objects, 
they are distinctly perceived, of a 
greenish colour. 


LARGE AND SMALL HORSES. 

Animals draw by their weight, and 
not by the force of their muscles. 
The hind feet form the fulcrum of 
the lever, by which their weight acts 
against the load, and the power ex- 
erted, is always proportioned to the 
length of the lever, the weight re- 
njRHURg the same. Large animals, 
therefore* and other animals, draw 


more than small ones, even though 
they have less muscular force, and are 
unable to carry such a heavy burden. 
The force of the muscles tends only 
to make the horse carry continually 
forward his centre of gravity, or, in 
other words, the weight of the animal 
produces the draught, and the play 
and force of its muscles serve to con- 
tinue it. 


8INGULAR PROPERTY OF THE 
BALANCE. 

The following curious property of 
the Balance is mentioned by Hel- 
sham. If a man placed in one scale, 
and counterpoised by a weight in the 
other, press the beam upwards, he 
will thus cause the scale in which he 
stands to preponderate. 

C.D. 


HOW TO FIND THE MAGNIFYING 
POWER OF TELESCOPES. 

Put up a small circle of paper, an 
inch or two in diameter, at the dis- 
tance of about an hundred yards; 
draw upon a card two black parallel 
lines, whose distance from each other 
is equal to the diameter of the paper 
circle. Then view through the teles- 
cope the paper circle with one eye, 
and the parallel lines with the other, 
and let the parallel lines be moved 
nearer to or farther from the eye till 
they seem exactly to cover the small 
circle viewed through the telescope. 
The quotient obtained by dividing the 
distance of the paper circle by the 
distance of the parallel lines from 
the eye, will be the magnifying power 
of the telescope. A little practice is 
necessary before this expenment can 
be made with accuracy. 


Notices to Correspondent* in' our next. 
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P*AN FOR AS J! ENDING RAWD6 AN El^EES* 


Pl^N POE ASCENDING KAPJDS IN 
RIVERS. 

-The attention of the citizens of 
Philadelphia has recently been a 
good deal occupied with a Plan of 
Colonel Edward Clark, for Ascend- 
ing Rapids in Rivers (an account of 
which Colonel Clark ha? kindly 
transmitted to us), and thereby im- 
proving the navigation of the River 
Delaware. _ , . r 

It may be necessary, for the infor- 
mation of some of our readers, to 
mention that the Delaware, from its 
magnitude, extent, and ramifications, 
and from the fertility and pros- 
perous state of the country inter- 
sected by it and its tributary streams, 
claims a rank among the most im- 
portant of the secondary class of 
American rivers. From the facilities 
which its navigation affords, as high 
as tide-water, Philadelphia derives 
its chief prosperity and greatnep. 
But from the termination of tide- 
water -upwards, -and the number of 
rapids, the benefits to that city Of 
the intercourse with-the circumjacent 
country are at present exceedingly 
limited and unimportant. It .appears, 
however, from axl^port made to the 
Governor of Philadelphia, by three 
intelligent surveyors, that there is 
no falT on the Delaware Which may 
not be made passable with safety. 

Colonel Clark’s pkm for securing 
an ascending ww£gatipn hi rivers 
thus obstructed wifi rapids, is thus 
briefly described :■??— . 

He proposes to cpt, wherever it ib 
necessary and practicable, a channel 
of sufficient width and depth for the 
passage of boats, &c. in the bed of 
the river, past such rapids as may 
impede their navigation. 

When the beds of rivers will not 
admit of being broken to the requi- 
site extent, he recommends that the 
water should be collected and con- 
fined in channels to answer the same 
purpose,by means of slightly elevated 
wing and side dams, inclined and ar- 
ranged appropriately to secure the 
object, so as not in the slightest de- 
gree to impair the downward passage 
of arks, rafts, boats, &c. 

Buoys are to be stationed and 
constantly maintained at the head of 


each rapid, for the purpose of direct- 
ing the descending craft to the en- 
trance of the channels. 

At the foot of each rapid ja tow- 
boat is to be stationed, which, by 
means of the current acting on pad- 
dle-wheels, windlasses, and a chain 
or cable anchored at the head of the 
rapids, is to tow the ascending craft 
or boats over the falls or rapids. 

The action of these tow-boats is 
illustrated by the prefixed en- 
gravings. 

Fig. 1 is an elevation of the tow-boat 
with another boat ip tow. 

Fig. 2 is a bird’s-eye view of a tow- 
boat, with her appendages. 

AA represent the frame- work for sup- 
porting tne shaft and paddle-wheels. 
aa, The paddle-wheels. 

6, The windlass. 
c, The drum. 

(id y Frictiou rollers. 
e, A guide-roller for directing the ac- 
cession of the chain of cable at the bow 
of the boat. 

JM, Pivot -boxes apd pivots of the 
wheel-shaft. 

*i, Chain or rope extended to the whole 
length of the rapid. 

Fig. 3, The manner of passing the rope 
round the windlass and drum. 

Aparty 4# gentlemen who went 
to Trenton to witness an experi- 
ment made with the above appara- 
tus, report of it as follows r 

“ Tha machine drewup with ease 
a Durham boat ana a large barge, 
containing sixteen pr seventeen per- 
sonsj in a 9 rapid patt pit the flails, at 
the rate of a mile qnd a third in an 
hour, With the same or nearly the 
same facility it could have drawn up 
three or four Durham boats, ana* 
by the enlargement of the cylinders 
or windlasses, and paddle-wheels, 
the velocity and power could be very 
considerably increased. After pass- 
ing; the rapids, the- boats were drawn 
with cede into slack -water above 
The tow-boat is about forty feet long, 
and nine feet broad. Tne paddle- 
wheels are ten feet in diameter, and 
are furnished with twelve paddles or 
buckets each, which are about six 
feet long and sixteen inches broad. 
The cylinder, or windlass, of the 
main -shaft, is three feet in diameter ; 
and the action of the current on the 
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paddle-wheels was such as to cause 
them to revolve twelve times in a 
minute.” 

The report of another party states 
that they witnessed an experiment 
made by Colonel Clark, on the Mill 
Rapids on the Susquehannah River, 
“ by which he conveyed or towed 
over the said rapids, against the 
current, a keel-boat constructed to 
navigate the said river, about seventy 
feet in length and nine feet in breadth, 
.together with a large-sized canoe, 
fourteen men, and about a half ton 
of ballast, with a boat of about 
thirty feet in length, and five 10-12 
feet m breadth, supplied with a pair 
of paddle-wheels. They add their 
belief that the apparatus “ would 
have towed ten tons in addition to 
what it did.” 

Dr. W. R. Ewing, who was pre- 
sent at a third experiment, at the 
Trenton Falls, says that the “ boat, 
in that instance, ascended with very 
considerable velocity against the 
greatest rapidity of the current of 
the falls, towing after her a large 
scow, with thirty or forty persons on 
board ; and that, in his Opinion, her 
power was fully competent to have 
taken up three such scow3, loaded in 
a similar manner.” 

If there be any places in which 
-the tow-boat cannot be advanta- 
geously used. Colonel Clark proposes 
to construct side-cuts and locks, to 
extend the navigation past such situ- 
ations. 

Where bars or shoals interrupt the 
navigation. Colonel Clark proposes 
to construct wing -dams obliquely 
across part of the rivey, so as to flood 
the water back to a sufficient depth 
for the passage of boats over them. 

The Colonel's other improvements 
extend principally to the removal of 
the rocks in the channel of the river, 
in such manner that the navigation 
shall become easy and safe at all 
seasons of the year, except when it 
may be interrupted by extraordinary 
natural occurrences, such, for in- 
stance,, as the prevalence of ice, 
floods, &c. Where three, two and a 
half, or even two feet water, can be 
•collected in the channels of rivers. 
Colonel Clark is of opinion that 
$$am-boat& of a fight <raft may be 


applied to navigate' them ; and he ip 
strengthened in this belief from the 
circumstan^ that a steam -boat, 
called the Ghambly, of 60 horse- 
power, 153 feet deck, 30 feet beam, 
and drawing only three feet water, is 
at present successfully navigating 
the shallows of the River Richelieu, 
in Lower Canada. 


THE SCREW QUESTION. 

Sib, —A greeably to what 1 formerly 
promised, and being still farther stimu- 
lated by T.’s postscript in your last Num- 
ber,. I now sit down to give you my 
opinion Upon that question, which has 
dfrawn forth so much wit and good hu- 
mour from your Correspondents. 

Previous to that question being started, 
1 had for a veiy long time fostered an 
opiniou regarding the superiority which 
a long screw-driver possesses over a 
short one, and, to make myself more 
competent to explain- the cause of this 
superiority, I have had curiosity enough 
to perform a series of experiments, in 
order to determine with greater precision 
how for I may have been correct in that 
opinion, and these experiments have 
fully realised all that I had formerly en- 
tertained on the subject. I shall first 
describe to you the nature of these expe- 
riments, and then proceed to show how 
• this superior ease, which we feel from 
using a long instead of a short screw- 
driver, can be accounted for. 

Into the puppet-heads of a lathe I 
placed a driver and screw; this screw 
was placed into a block of hard wood, so 
as to admit the screw into it when acted 
upon by the driver. Into the handle of 
the driver I fixed a lever, and to this 
lever I attached weights, until I com- 
municated motion to the screw. N6wl 
invariably found this motion to be the 
same in the short as in the long screw- 
driver. These experiments were tried 
by a great variety or screw-drivers of dif- 
ferent lengths, and possessing very dif- 
ferent degrees of elasticity. All this, 
you will perceive, is completely at vari- 
ance with what the generality or artisans 
must have experienced, an<f to explain 
this seeming paradox we now proceed. 

That a driver, when in the act of turn- 
ing a screw, may be considered as a lever 
of the first and Second kinds, of which 
the axis of the screw is the fulcrum or 
prop, and the semi-diameter of the hau - 
die the longer arm of that lever, I have 
no doubt ; but since both drivers have 
their handies alike, it appears to me ex- 
ceedingly erroneous to consider them as 
a lever at all; Since both the long and 
short drivers are placed under similar 
cucumstauces in that respect, the advan- 
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taire rtuned by each being common to 
both, can prove nothing for or against 
either ; and, as in the case of any other 
mathematical proposition, this equality 
may be thrown aside. Hence the exist- 
ing difference consists only in the elas- 
ticity. Suppose, then, the elasticity of 
the driver to be expressed by the number 
20; if the resistance of the screw were 
expressed by the same number, it is evi- 
dent that, on applyiug the driver to it, 
we would onlv have to apply a force 
equal to the elasticity of the driver, so 
that its reaction would communicate mo- 
tion to the screw, or at least would pro- 
duce an equilibrium between the power 
and resistance ; so that, upon the slightest 
additional force upon the driver, motion 
would commence in the screw. But since 
where the points of elasticity end, frac- 
ture begins, so in this case we could not 
impress motion upon the screw. 1 1 almost 
always happens that the elasticity of the 
driver is greater than the resistance of the 
screw. Suppose then the elasticity express- 
ed by 30, and the resistance by 12; now, if 
a force is applied to the driver equal to 5, 
it is evident that the remaining elasticity 
and resistance will be exactly expressed 
by the numbers 25 and 7 ; and as soon as 
the remaining resistance, namely 7, is 
extinguished, and the slightest additional 
force is applied to the driver, motion will 
instantly commence in the screw. Now, 
as after this motion has begun, the driver 
will still possess a portion of- its elastic 
power equal to 18, minus any indefinitely 
small quantity, aud tills remaining elas- 
ticity preserves the hand soft and easy in 
its position, I apprehend that it is from 
this alone the supposed power arises. 
What still farther confirms me in that 
opinion, independent of the above expe- 
riments, is, that having no exact method 
of determining the value of the power 
impressed upon the driver by the hand 
(for, according to the physical force em- 
ployed, the resistance will increase or 
diminish), we naturally suppose the 
greater softness and ease which we feel 
.in the elastic driver to be a real increase 
of its power. As the difference of elas- 
ticity, toe, exists in a more prominent 
degree in the long than in the short 
driver, we become thereby the more 
susceptible of that superior ease in the 
one case than in the other. It is from 
this very reason that two chairmen carry 
a sedan chair much more easily upon elas - 
tic than non -elastic bars ; although, to 
speak correctly, there is uo such thing in 
nature as a perfectly non-elastic body. 
For the same reason, a man carries a 
sack of coals with greater difficulty than 
a bag of flour ; and Dr. Franklin declared , 
thathe always lay more at ease in the 
water than in a feather bed ; and for the 
same reason does the quarrier much 
more easily move a stone with an elastic 
' bar of wood than with an iron punch or 


question. 

crow-bar. It is no uncommon si$ht (in 
Auld Reikie) to see two porters, eager 
to catch a fare, running with their sedan 
chair, and mutually keeping the step to 
its hobbling motion. Query, could they 
do this if the two poles upon which it is 
carried were much less elastic i Now 
the ease which we feel, in the cases a bove 
alluded to, does not proceed from the 
one load being lighter than the other 
(for we suppose them the same weight) , 
but because the body is better enabled to 
bear the strain of the one than ot the 
other, from its supporting the softer 
body on a greater number of points. 
Hence we are apt to exclaim, ‘ Ibis 
load feels easy— I could carry more. 
The whole, however, is a mere decep- 
tion, arising from the imperfect manner 
in which we employ the manual force 
exerted, or from the want of a more 
exact method of determining its real 
value. Few of your readers are unac- 
quainted with optical and acoustical de- 
ceptions, and why may not similar decep- 
tions exist iu the cases above mentioned ? 
A-propos, and just in the nick of time 
(01 I mean the nick of the screw), 1 
perceive that 1 have no less authority 
than your Correspondent R. N. at page 
374, vol. i., who has exactly anticipated 
me on this subject. When speaking of 
the wheelbarrows, he says— “ I observed, 
that on stony and uneven grounds a heavy 
load was very distressing to the arms and 
shoulders . It therefore occurred tome 
to apply springs to them , whereby the 
men were enabled to wheel much heavier 
loads with ease; so much heavier , that 

I GOT MORE CAPACIOUS BARROWS MADE.” 

He adds, “ I have used these spring bar- 
rows severely ears, to the satis f action of the 
labourers .” And now, Mr. Editor, taking 
the above view of this interesting subject, 
the fact is, J. Y. has been “ sufficiently 
explicit iii the first instance see page 
126, Number 64, and page 60, vol. in. 

This property of the elasticity of bodies 
is absolutely necessary tor the preserva- 
tion of the system ; and we cannot sut- 
ficieutly admire aud adore that Being 
whose omniscient eye foresaw that con- 
fusion and irregularity whicli must neces- 
sarily exist in a system whose parts are 
nou -elastic. Without this property no 
machine could possibly exist ; for it is 
beyond the power of man to construct a 
machine whose parts, when in motion, 
will harmonize with each other with per- 
fect mathematical precision. . There is a 
continual bending and springing of some 
part of the machine or other, and were 
this not the case, the machine must 
either cease to move, or it must be 
broken to pieces. 

Having said so much, let me, if it be 
your pleasure, have one word in return 

to vour Correspondent D. H. In y. 

He says, p. 126, vol. ill.— “ If, then, we 
suppose that the upper part of the driver 
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should in one revolution pass through 
three inches, while the lower part should 
only pass through two inches and a half, 
the power will he as much greater than 
, it would be if the driver were non-elastic, 
as 3 is greater.thau 2$, or the power of 
the driver would be increased by its elas- 
ticity as 6 to 5.” Now, Sir, this is what 
I call nonsense, since the reaction of the 
force impressed by the hand must exactly 
return the same force upon the screw, as 
I have already shown. How, then, can 
he assert that it will be (according to his 
hypothesis) as 6 to 5 ? The thing is ab- 
solutely impossible. He adds -another 
absurdity. “ If this distance (meaning 
the distance between the spirals) be 
stated at one-eighth of an inch, then this 
power would travel three inches (mean- 
ing the upper part of the driver), or 
twenty- four times as far in the same 
- time as the resistance ; the power would 
therefore be mechanically multiplied 24 
times.” But let me tell him (although I 
am only an operative mechanic), that 
this branch of his philosophical know- 
ledge has nothing to do with the question, 
since both screw's and drivers are af- 
fected by the very same law, and conse- 
quently nothing can be deduced from 
them, for they destroy each other in 
their effects ; in short, they are similarly 
situated as regards each other. Again, 
the upper ffcirt of his driver mores over a 
space, which he represents by 3, while 
that of therevolution of the screw moves 
only through a space equal to 2$.' Would 
not this difference of space, passed over 
by the upper and lower parts of the 
driver, increase so as, in the eotirse of 
a few revolutions, to twist the driver to 
pieces? Here, then, lies his Goliah, 

and let Mr. D. H. In ?• raise him if he 

can. 

I am, Sir, your obedient servant, 
Nicol Dixon. 

63$, Red Lion-street, Clerkenwell, 
December 22, 1824. 


Our friend N". D. will find his solution 
of the question well supported in the fol- 
lowing communication : — . 

Sir,— So much has been said about the 
Srew-driver or Turn-screw, that it is 
high time to arrive at some conclusion 
on this puzzling subject ; and 1 offer my 
opinion for that purpose, as follows : — 

It is fully proved, that if the lever 
which is applied to the object to be 
turned can be as conveniently acted on by 
muscular power, at or near to one end 
of ever so long a piece of timber, as at v 
the middle, or the other end, there will 
be no conceivable difference in the labour 
requisite to the turning the piece of tim- 
ber; all that is sought after is a conve-/ 
nientptacefor “ a good hold or purchase" • 


and freedom of action. (Vide.your frontis- 
piece tovol. ii.) The solution of the Turn- 
screw question does not lie within the 
various construction of turn-screws, but 
in the manner by which muscular powers 
•can be brought to act on them. The 
anatomical formation of the baud, and 
the small bones which unite it to the 
fore-arm, as also the two bones of the 
‘fore* arm, with all the muscular powers 
of the whole, are capable of & vast va- 
riety of active powers , and exactly as 
many degrees of power , so that there is 
scarcely any alteration of position with- 
out a variation of power. I argue, there- 
fore, that it is the increase of power , 
through convenience Of grasp , which 
makes the sole distinction between using 
a short turn-screw and a long one, and 
produces all the liabilities which your 
various essays on the subject have so in- 
geniously explained. 

I am, Sir, your obedient servant, 

Charles HaYter. 

16, Buckingham-street, 

Portlaud-road. 


WARMING AND VENTILATING 
BUILDINGS. 

Sir,— There is no subject more 
worthy the attention of the public 
than the very ineffectual methods in 
common use to warm and ventilate 
our apartments, and the very com- 
mon complaint of smoky rooms, 
and draughts produced from the 
wrong position of doors and win- 
dows, which subject us to the alterna- 
tive of being stifled by the one, or chil- 
led by the other. Indeed I have been 
often surprised that, among all our 
modern improvements in buildings, 
so little has been done with regard 
to the inconveniences felt under the 
present system ; many methods have, 
indeed, been proposed for warming 
our workshops • and manufactories, 
but few of general application to 
domestic purposes. I am, therefore, 
induced to call the attention of yotur 
numerous Correspondents to the 
subject, in the hope that some gene- 
ral plan may be adopted for the com- 
fort of u& all, as well as from motives 
of humanity, in putting a stop to 
that system, so cruel in itself, of em- 
ploying children to sweep our chim- 
neys. If it was on no other account 
than this last, I would recommend 
to the perusal of the public ingenc- 
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ltd. seme plans laid down in a pam- 
phlet lately published, on the differ- 
ent systems of Warming and Venti- 
lating Buildings, addressed to the 
economist, the invalid, the desirer 
of safety, and the lover of comfort, 
by G. P. Boyce. An extract or two 
from this production may not be 
uninteresting; indeed the whole is 
written in a style that at once com- 
mands our attention and convinces 
us by its reasoning. At page 11, 
the author observes — “ That the 
present mode of obtaining warmth 
is defective in an eminent degree, 
every one, however unwilling to 
confess himself in error, must be 
innately conscious. A more bung- 
ling ana inefficient process was, per- 
haps, never devisea, than that by 
which it is attempted to raise the 
temperature of an apartment by 
means of an open fire m a grate and 
chimney of the moden construction ; 
nine-tenths of the heat produced by 
the one being, from the very nature 
of things, immediately carried off 
through the channel of the other ; 
and the remaining tenth, slowly 
communicated to the air of the 
apartment, is just sufficient to con- 
vert every aperture and 'crevice into 
a trap for colds, fevers, rheumatism, 
and all the disorders arising from 
a checked perspiration.” 

Again, speaking of combustion, 
and the necessity of a supply of 
oxygen to maintain it, he says — 
“ The fire or combustion in the grate 
is continually drawing to itself fresh 
supplies of atmospheric air, and 
Consequently the radiation of heat 
In those directions is completely 
cheeked and overcome by the supe- 
rior force of the cold current, which, 
as fast as the supply undergoes the 
calorific process, becomes rarefied, 
ascends, and is wasted through the 
above channel of the chimney.” 

The remarks of the author on 
the disfiguration of our buildings by 
the pile of chimneys, ahvavs visible, . 
are worthy the attention of the builder 
and architect. 

1 shall now conclude this article 
by remarking, that* if through the 
medium of your useful publication, 
T should draw the attention of the 
ingenious mechanic to a subject well 


worthy his consideration, 1 have only 
done that which a lover of his cdun- 
try should strive to accomplish — the 
general diffusion of useful knowledge, 
and the improvement of our arts and 
manufactures. 

I remain. Sir; 

* Your obedient servant, 

G.A.S. 


We have looked into Mr. Boyce’s 
pamphlet, and concur entirely with 
our intelligent Correspondent m the 
praise which he bestows upon it. It 
is very sensibly* and ably written, 
and we are tempted to add to the. 
preceding extracts the remarks to 
which G. A. S. alludes, on the effect 
of piles of chimneys in disfiguring 
our buildings ; they contain some 
well-pointed satire. 

“ The want of artificial warmth 
must have been early felt by man, 
and the art of procuring it may, per- 
haps, claim an antiquity beyond the 
age of architecture. Thu. half-clad 
savage of the colder regions, em- 
ployed all day in the chase, found, 
at night, the blazing hce necessary 
to his very existence ; and it was to 
protect this preserver from the vicis- 
situdes and inclemency of a northern 
sky, that, at a future period, he sur- 
rounded it with walls and a roof, and 
thus became an architect. When 
the Smoke in this confined situation 
began to produce him annoyance, t 
central opening in the roof afforded 
slow egress to the cause of his dis- 
comfiture; and bis easily satisfied 
imagination deemed itself to have 
now reached the summit of domestic 
enjoyment. Such were the habi- 
tations of our forefathers for miny 
succeeding ages ; and erections of 
this primitive structure may even yet 
be found in the wilds of America, 
among the mountains of the North, 
and in the hogs and fens of a sister 
country. But, as luxury and civili- 
zation arose, and buddings began to 
assume, more durable and compli- 
cated forms, other inodes for the 
supply of warmth became necessary, 
and other contrivances to that end 
were to be introduced. Throughout 
these changes, the due arrangement 
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lid disposition of the several fires 
eem to have bedn the atmfib&rig- 
olock of our early architects. With 
some fearful ideas of the consequence 
to be apprehended from confined 
smoke, the wide-spreading' arches 
and massy piles they constructed to 
facilitate its escape, appear, in many 
instances, to have occupied half the 
Space, and to have cost nearly half 
the expense of the entire building. 
Some enormous specimens of this 
period yet remain, presenting the 
appearance more of immense natural 
chasms than of chimneys, frequently 
exciting the surprise of the antiquary 
by their unaccountable proportions. 
The quantity of heat and of uncon- 
sumed materials daily wasted through 
these preposterous cavities, would 
tnadden a modern economist ; but 
when lands were to be cleared and 
forests hewn down, an arrangement 
which so admirably assisted these 
ends, by its extraordinary consump- 
tion of fuel, could not easily be dis- 
pensed with. As woods disappeared, 
and the means of supporting this 
waste became more expensive, it was 
found ncCessrary to contract these 
vast recesses and erections ; so that, 
after a long contention, the arch of 
the fire-place no longer vied! In mag- 
nitude with that of tire great church 
door. In this state the practice has 
descended to modern times. Ohe 
slight approximation to a better prin- 
cqne the last century certain fy intro- 
duced; as, from an attention to the 
laws which regulate the motion of 
fluids, it was then discovered that 
a small chimney, by means of its 
quicker draught, carried off the Smoke 
quite as effectually as by the sluggish 
motibu in a large one. But the ori- 
ginal principle, with all its over- 
whelming errors, remained unaltered : 
thkoufeker draught carried off with 
it still greater quantities of uncon- 
sumed mel, the beneficial effect of 
the fire was still circumscribed to a 
Space of a few feet from the grate, 
and the air necessary to support com- 
ustion continued to be drawn into 
tbe apartment from the external at- 
mospbere, consequently at such a 
iemper&tiM as completely to neu- 


tralize what portion had already re- 
Ceivecf the- bwerifio influence.’ 9 * 


HOUSE ROOFS. 

Sfc, — I take the liberty of calling 
your attention to a subject of great 
importance to the inhabitants of all 
large cities— the Roofing of Houses, 
bathe East all houses have flat roofs; 
which are covered with a sort of com- 
position much resembling Roman 
cement. These roofs are perfectly 
impervious to water, and form a 
pleasant terrace on which the inha- 
bitants can sit and enjoy the evening 
air in fine weather, ft has always 
appeared to me that the introduction 
of this plan of roofing would be a 
great improvement in our European 
cities. 

In the first place, it would afford a 
pleasant terrace during fine weather. 

2d. — It would much improve the 
appearance pf a street of houses; 
for what can be more ugly than large 
sloping roofs, which expose to view 
all tfie unsightly stacks of chimneys ? 

3d.-^ft would be a great means of 
checking the progress of fires ; for 
it is chiefly by means of the present 
roofs that fires spread, with such fatal 
rapidity; the rafters, slatmg-boards, 
&c. being almost as combustible as 
a staek of faggots. The 1 expense 
would not be greater, for although: 
the timber of a flat roof requires to 
be stronger, the diminution of their 
numbers would compensate for the 
additional strength and cost. 

I shall be obliged if you will calf 
tbe attention of practical men to 
this subject. 

I am. Sir, 

Your obedient servant, 

A Traveller, 


• The deteriorating effects of this sys- 
tem, in an architectural point of view* 
are well exemplified iu the appearance of 
that otherwise noble building, Somerset 
Mouse : as seen from Waterloo Bridge, 
ks grandeur seems lost, and its beaUOf 
completely disfigured, by the nombetlfiai 
grotesque contrivances by which k hag 
been fruitlessly attempted to carry off the 
smoke. 
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MECHANICAL GEOMETRY.— No V. 
{Continued from our loti umber.) 


THEOREM VII. 

If from the two extremities of 
any chord tangents be drawn to the 


point where they meet the circle, they 
will intersect each other at equal dis- 
tances from the extremity of the 
chord. 



Let AD and BD be two tangents 
to the points A and B, drawn from 
the extremity of the chord AB, the 
point where they intersect at D will 
make AD equal BD. 

From A and B draw AC and BC 
to the centre of the circle, then we 
have shown (Theorem v. Part n.) 
that the angles DAC and DBC are 
both right angles. Now as AC 
equals SC, the angles ABC and 
BAC (by Theorem iy. Part i.) are 
equal; now if we take these equal 
les from the angles DAC and 
C, thejeinainders of those angles, 
viz. DAB and DBA will also be 
equal to each other ; hence, in the 
triangle DAB, the angles at A and 
B being equal, the sides AD and BD 
must also be equal (by Theorem iv. 
Part i.). Hence the tangent AD and 
BD are shown to be equal, as was 
required. 

Corollary i. — Hence, if from 
the extremities of any chord two 
tangents are drawn, they will form 
an isosceles triangle, whose equal 
angles (at the base) are measured by 
half the angle the chord subtends, 
and the angle at the vertex is mea- 


sured by the supplement of the art 
to which the coord corresponds; 
that is, supposing the chord to in- 
clude 60 degrees of the whole cir- 
cumference, the angles the tangent 
make with the chord will be each 30 
degrees,, and the angle the two tan- 
gents make with each other will be 
120 degrees, or a semicircle (180 de- 
grees) wanting 60 degrees. 

Corollary 2.— Hence, if the 
tangents are perpendicular to each 
other, the chord from which they are 
drawn is a chord of 90 degrees, and 
the two tangents with the two radii 
drawn from their extremities to the 
centre of the circle form a square. 

Note . — We will now deduce some 
practical Problems from the fore- 
going Theorem. 

PROBLEM VUI. 

To draw a tangent to a circle from 
dny given point. 

This Problem admits of two cases. 

Case 1. — When the point is in 
the circumference of the circle. 

Let A be the given point from 
which it is required to draw a tan- 
gent. 
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From A draw the radius AG to the the circle FAE, and through E and 1 
centre; then from A erect the per-. D draw EDF cutting EAF in F; 
pendicular AB (by Problem u. Part through F draw AFB, and it is the 
ii.) and it is the tangent required, tangent required. 

Thus assume any point, as l), and Case 2. — When the point is situ- 
with a radius equal to DA describe ated without the circle. 



Let A be the given point situated right angle, or the lines are square 
without the circle; BD, to which we to one {mother; and (by Theorem v. 
are required to draw a tangent. . Part ii.), when that is the case, the 
From A draw the line ADC to the line AB is a tangent to the circle, 
centre of the circle; then bisect the I shall here also take occasion to 
line AC (or divide it into two parts) remark, that though AB is, strict h 
in D (by Problem vii. Part ii.) ; shaking, a tangent to the point B 
then, with DA or DC as radius, de- (see last fig.), yet, if AB is produced 
scribe the semicircle ABC, and where to E, the whole line is mechanically 
this cuts the circle BD in B, draw understood to he. the tangent line to 
the line BA; then is BA a tangent to the point B of the circle ; but when 
the circle BD, and drawn from the the tangent is used as a line for the 
point A, as required. purpose of comparing ..the relative 

Note . — We may here observe that value of the sides of .triangles!, for 
the truth of this Problem is manifest, the purposes of; mensuration, &c. 
for the angle BAC in the first case, , the line AB is always understood to 
and ABC in the second, is the angle terminate at the circumference in 
in a semicircle, and, consequently, the point B, and is said to be a tan- 
(by Theorem hi. Part n.) it is a gent of so many degrees, according 
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to the length of it when compared 
with the radius of the circle ; thus, 
in Vhe figure above, if the angle BCA 
is an angle of 60 degrees(for instance)/ 
the tangent BA is said to be a tan- 
gent of 60 degrees, and the line AC 
is called a secant of 60 degrees. 

G. A. S. 

( To be continued .) 


Sir, — Your Correspondent who 
signs “ A Ship-Owner,” recommends 
salt as a remedy for the Dry Rot. I 
Was an apprentice in the aock-yard 
at this port, when a famous dry rot 
doctor of the day, a Mr. Jackson, 
pretended to make our ships last for 
ever, by putting salt of different 
kinds in holes bored into their tim- 
bers ; but it was found to make the 
ships damp, destroyed the iron, and 
injured the health of the seamen; 
besides, it was considered that the 
ships decayed faster from being so 
treated. I worked here when aboy, 
in the year 1772, on the Princess 
Royal, of 90 guns, that was pickled 
in this way. I find all the facts stated 
in detail m an excellent book “ On 
Preserving the Navy,” by a Mr. 
Knowles. 

As to Mr. John Burridge’s opi- 
nion of winter-felled timber, “ it is 
as old as the hills.” For my part, 1 
have seen a great deal of timber, 
and have watched its duration, and 
believe, if it is of a good quality and 
well-6easoned before it is used, it 
signifies but little at what time, of 
the year it is felled. I have seen 
very good summer-felled timber and 
very bad winter-felled timber, and 
thecontrary ; but I am firmly of opi- 
nion that it is a very bad plan to 
strip the timber before it is felled : 
some so treated, now in this dock- 
yard, proves this. 

As Mr. J. Burridge was born and 
bred in this town, we know “ he is 
not of the race of Solomon but 
how, with his eyes open, he could 
say But die Waterloo, of 80 gone, 
tnocdfcMy here, was rotten* Iautat 


a loss to know. I am an old 
wright, and, as such, can assure your 
readers that there is not a sounder 
ship in the navy, and is fit for any 
service in any part of the world. 

The Nelson, certainly, is not in a 
good state ; but how is this ? Chiefly 
From winter-felled American timber 
being worked into her ; it is this 
timber which is rotten, while the 
summer - felled English timber is 
good. The rotten timber is of that 
sort with which Mr. J. Burridge 
threatens “the annihilation of the 
ships of England,” by its durability 
in American ships of war. 

1 am. Sir, 

A SUPERANNUATE!! QUARTER MAN. 

Portsmouth, Dec. 21, 1824. 


THE BALANCE* 

Sir, — T am surprised at seeing 
your Correspondent “ C. D.” page 
224 of your last Number, mention, 
as a singular property of the Balance, 
that a man m one scale, counter- 
balanced by a weight in the other, 
by pressing the beam upwards, will 
cause the scale in which he stands to 
preponderate. The reason of this is 
so clear that it would, indeed, be 
singular if it were otherwise. But, 
to produce the effect stated, the 
pressure must be applied between 
the pivot and the point of suspen- 
sion. Suppose that he presses with 
a force of 30 lbs. midway between 
the pivot and the point of suspen- 
sion, he throws 30 lbs. additional 
weight! On the scale, whilst his pres- 
sure upwards will produce a force of 
15 lbs. only, on account of the lever- 
age. The effect of a downward pull 
at the same part of the beam will 
be to cause the other scale to pre- 

E onderate. But if the pressure could 
e applied beyond the point of sus- 
pension as far as that point is beyond 
the pivot, then a power of 30 lbs. 
will give an effect of 60 lbs. 

I am. Sir, 

Yours respectfully. 
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* OIL AND COAL GAS. 

•' • ' 

Sir, — K nowing the object of your Magazine to be the diffusion of useful 
information* commercial as well as mechanical , I have taken the liberty to 
send you the following: practical observations on Oil and Coal Gas. Having 
had considerable experience m coal, and, for some time past, in ml g&s,I 
have been at some pains to ascertain their relative cost, proportion of light, 
and consumptive difference ; and judging that an investigation of this 
nature, and particularly a practical one, would be acceptable to some of 
your readers (especially those persons who are contemplating the introduc- 
tion of gas into their establishments), I have, for their .information, trans- 
mitted this account. It must be observed, however, that the rates here used 
are Manchester rates ; of course, this calculation of difference in cost will 
not be correct where fuel is dearer, yet, by taking into the account all locaL. 
differences, a true statement may readily be made. 


OIL GA . 

One gallon: of good whale-oil will 
make nearly 77 cubical feet of gas ; 
this, at the rate of 2s. 3 d. per gallon, 
is 29s. 2d. for 1000 feet. 

, Imparts very little heat ; is on this 
account preferred by some. 

Is exceedingly weak, and liable to 
be extinguished by agitation ,* per- 
sons passing hastily, the Closing of a 
book, or motion of machinery, will 
effect this, if not enclosed in a glass 
chimney. 

For every 1000 feet of gas evapo- 
rated, 10 lbs. of Coke is used for vo- 
latilizing, and 80 lbs. of coal for heat- 
idg the retorts. 


Holds in solution a considerable 
quantity of essential oil, which chokes 
up the horizontal jet frequently. 

Emits considerable quantities of 
lamp-black. Which horizontal jets 
camrot consume ; the Oil Gas Com- 
panies therefore recommend vertical 
jets (a great disadvantage, as the ho* 
rizontai Kghts give so much more 
light downwards) and glass chim- 
neys, for the purpose of Consuming 
the lamp-black, and preventing the 
apertures being clogged with the oil. 


COAL GAS. 

One pound of Wigan kennel coal 
will make, at the lowest calculation, 
three feet and. a half of gas ; this, at 
the rate of 10*/. for 1 12 pounds, is 
2$. \ \d. for 1000 feet. 

Emits considerable heat; so much so, 
that where much gas is used and mueh 
heat wanted, the saving is great. 

Not subject to this inconvenient 
defect — a qangerous one too, as re- 
ghtiog is attended with considerable 
risk. 


For every 1000 feet of gas made, 
20 lbs. of coke are gained over and 
above What is wanted for heating the 
retorts. None but the best Wigan 
kennel coal will produce this quan^ 
tity, and it is necessary that the re- 
torts should be semi-elliptical, and 
set up on the oven pita, as most gas 
may be obtained with the least, fuel 
by this means. 

Not subject to this inconvenience. 


Is not so subject to smoke or 
choking up of the burners. 


i 
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OIL GAS. 

Light irregular, varying from 2.5 
down to 1 .5 compared with coal-gas. 
Free from sulphuretted hydrogen. 


1 have stated, in this comparison, 
that only three and a half feet of gas 
are made from one pound of kennel 
coal; but our last average for the win- 
ter season was three and three quar- 
ters feet from one pound of kennel ; 
however, three and a half feet was 
the average before the retorts were set 
up on the oven plan, and with Mr. 
Worthington’s exhausting apparatus, 
which draws off the gas to prevent 
decomposition in the retorts (a very 
ingenious and self-acting machine), 
they produce from five to five and a 
half feet of gas from one pound of 
kennel coal. A number of these are 
now at work in this neighbourhood, 
and may be seen at the following 
places : — 

Messrs. Burton, Middleton. 

Tod and Hough, Newton Heath. 

Roe and Duncalf, Holiinwood. 

Mosely and Howard, Dislev, &c. 

From the above results it appears 
(allowing the consumption of oil 
compared with coal-gas as 1.5 to 1, 
which is the utmost, and one gallon 
of oil to produce 77 feet, and one 
pound of kennel coaJ three and a half 
feet of gas) the same proportion of 
light may be obtained from each at 
the following rate oil-gas, 29s. 2d. 
cod-gas, 6s: 9d. 

In making this calculation I have 
not taken advantage of the quantity 
of gas made by Mr. Worthington’s 
apparatus, nor of the saving in gene- 
ratingthe gas, as mentioned aDove, 
in coal ana coke ; in this case the 
comparison will be as 29s. 2d. to 
4s. 2d. or 7 to L 

The advantages which oil possesses 
over coal gas are these— -the gene- 
rating apparatus and gas-holder oc- 
cupy but two-thirds of the space, 
ana may be laid down at two-thirds of 
the cost of coal gas : oil gas is free from 
sulphuretted hydrogen, and makes 
less residuum, though that is consi- 
derably more than is represented by 


COAL GAS. 

Light regular anil strong. 

May be freed from sulphuretted 
hydrogen by washing in sulphuretted 
acid. 

the advocates for oil gas ; as for the' 
mephitic odour, there is little dif- 
ference* 

I am. Sir, 

Your obedient servant, 

R. 

Manchester. 

REPORT OF THE ROYAL DUBLIN 
SOCIETY IN FAVOUR OF OIL GAS. 

At a Meeting of the Royal Dublin 
Society, on the 9th of December last, 
Mr. Flood presented the following 
Report from the Committee ap- 

S ointed to examine into the expe- 
iency of introducing Gas Light iiito 
the different departments of the 
Royal Dublin Society : — 

“ Your Committee have to report, that 
proposals have been laid before them 
from the Hibernian Coal Gas Light Com- 
pany, offering to supply coal x gas, per 
metre, at one shilling and sixpence per 
hundred cubic feet. 

“ That proposals have also been laid 
before them. from the Dublin Oil Gas 
Light Company, offering to supply oil gas, 
per metre, at five shillings British per 
hundred cubic feet. 

“ That your Committee have-on suited 
some of the most eminent scientific 
writers who have published their opinions 
on the different gases, and find that the 
illuminating power of oil gas, in com- 
parison with coal gas, is, at the lowest 
ratio, as 1 to 3$, i. e. that one cubic foot 
of oil gas will give as much light, and 
will burn as long, as three feet and one- 
half of coal gas. That the oil gas does 
not injure metallic substances, furniture, 
paintings, gildings, or suchlike, and your 
Committee are decidedly of opinion that 
oil gas alone ought to be introduced into 
these premises. 

“ Your Committee, therefore, recom- 
mend that oil gas .lights be forthwith 
fitted up on the plan and in number as 
follows, viz. — (Here follows an enume- 
ration of lights, &c.J” 
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RAILWAYS. 

( Continued from p. 213.) 

Iu our last we gave a brief account of 
the nature aud construction of Railways. 
We now pursue our inquiry into the ef- 
fects of a determinate force of traction 
employed ou railways and canals. 

In calculations respecting the power of 
ahorse exerted in different modes, errors 
often arise from considering this power 
as a constant quantity, which it is not. 
At a dead puli an ordinary horse exerts 
a force of traction equal to 150 pounds ; 
this ia. reduced to less than one-half 
when he travels four milqs an hour: to 
one-ninth part when he travels eight 
miles an hour ; and at twelve miles an 
hour 'his whole strength is expended in 
carrying forward his own body, and his 
power of traction ceases. It is supposed 
here that the horse performs pretty long 
journeys. When travelling very short 
stages, he may exert a force consider- 
ably greater ; and his power of traction 
may perhaps cease only at a velocity of 
15 or 16 miles au hour. But in common 
cases a velocity of 12 miles may be taken 
as the maximum; and, for the conve- 
nience of calculation, the dead pull may 
be taken at 144 pounds. Adopting, then. 
Professor Leslie's rule, the force of trac- 
tion at any degree of velocity (v) will 
be =(12 — t?) 1 . Thus, the force exerted, 
at two miles au hour, will be 100 pounds; 
at four miles, 64 pounds; at six miles, - 
36 pounds; at eight miles, 16 pounds ; 
and at ten miles, only 4 pounds. Steam- 
engine makers assume a horse-power to 
b& equal to a weight of 180 or 200 pounds, 
but this is to be considered merely as an 
arbitrary and conventional standard, 
adopted for a particular purpose. It is 
necessary to keep this general conclusion 
in view, when we speak of the applica- 
tion of horse-power to the traction of 
loaded waggons and vessels. 

The resistance to the motion of a ves- 
sel in the sea or a canal, is of an ex - 
tremely different kind from that which 
a carriage of any kind experiences upon 
a common road or a railway. In the 
former case it arises from the pressure of 
the. water on the bow and sides of the 
vessel : in the latter, from the frictiog of 
the axle in its box, and that of the rim 
of the wheel on the gravel or iron rail. 
The motion of the body in both cases is 
resisted also by the air ; but this resist- 
ance, which is small in amount, gene- 
rally speaking, we shall throw entirely 
out of view in the first instance, in order 
to simplify our calculations. 

Ou a well-made road a horse will draw 
a load of one ton, in a cart weighing 
7 cwt., at the rate of two miles an hour. 
(Leslie ’8 Elements, p. 253.) The whole 
strength of the horse is exerted in over- . 
coming the friction. Op such a road, 
therefore, a force of traction of 100 


pounds moves a weight of 3000 pounds, 
or the friction is l-30th part of, the load 
(the cart included). 

On a railway of the best construction, 
it has been shown in our former paper, 

, that a horse travelling at the same rate 
of two miles au hour draws 15 tons, in-* 
eluding the vehicles. In this case, then, 
a power of traction of 100 pounds moves 
a weight of 33,600 pounds; the. friction 
of course is 1 -336th part, or, in round 
numbers, l-300th part of the load; 

On a canal, a horse travelling at two 
miles an hour draws 30 tons in a boat 
weighinu probably 15 tons.* Reducing the 
ton to 2000 pounds, for the sake of round 
numbers, as in the last calculation, we 
fipd here that a power of traction of 100 
pounds moves a mass of 90,000 pounds, 
or the resistance which the water op- 
poses to the motion of the vessel is equal 
to I -yOOth part of the load or entire 
weight. At sea, where the water-way is 
of unlimited breadth, the resistance is 
probably one- third less ; but as a com- 
pensation for this, when steam power is 
employed, there is probably a loss of one- 
third, in. consequence of the disadvan- 
tageous mode of its application. 

We see, then, that the effect produced 
by the draught of a single horse is ten, 
times as great upon a railway, and thirty 
times as great upon a canal, as upon a 
well-made road. Yet a railway costs 
only about three times as much as a good 
turnpike road,f and a canal about nine 
or teu times ; and the expense of keep- 
ing the railway and canal in repair is 
probably less in proportion to the origi- 
nal outlay than in the case of a road. It 
is obvious, then, that were railways to 
come into general use, two-thirqs or 
more of the expeuse of- trausporting com- 
modities would be saved. With regard 
to the comparative advantages of canals 
and railways, so far as the present facts- 
go, we may observe, that if a_ horse- 
power effects three times as much/upon 
a canal as upon a rail way, the canal costs 
about three times as much, and will of 
-course require nearly the same rates or 
dues per ton to make the capital yield 
the same interest. 

But here it is of great importance to 
recollect, that this computation refers 
solely to a velocity of two miles an hour . 
If the friction- which impedes the motion 
of a car or waggon, and the resistance 


* Boats in some cases carry only 15 or 
20 tons ; in others 35 (as the coal boats 
-on the Union Canal) : hut in the one 
case they travel quicker, aud in the Others 
slower, than the rate mentioned. 

t In Mr. Telford’s' estimates for por- 
tions of new road between Edinburgh 
and Wooller, we find the expense to be 
from 10001. to 11001. per niile, including 
the price of the ground. ^ 
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which the water offers to the progress of First, with regardto the motion of a 
a ship, were governed by the same laws, body in water. It is deduced fjrom the 
the same conclusions would hold true, constitution of fluids, and confirmed by 
whatever the Velocity might be. But this is experiment, that the resistance Which a 
far from being the ease, as we shall pre- floating body encounters in its motion 
sently see. In illustrating this point, it through the fluid is as the square of the 
will be convenient, instead of estimating velocity.* Now, taking as a basis the 
effects by the variable measure of a horse- known effect of a force of traction of 108 
power,- to refer to a determinate and pounds at two miles an hour, let us ascer- 
constant force of traction of. a given tain what force would move the same 
amount. We shall therefore assume, body at a greater velocity. On a canal, 
that the body to be moved is urged for- or arm of the sea, we nave seen that a 
ward by a force exactly equivalent to a body weighing 90,000 pouuds is impelled 
weight of 100 pounds, suspended over a at tne rate of two miles an hour by a 
pulley at the end of the plane on which it force of 100 pounds; therefore, to move 
moves. the same body, 


At 4 miles an horn*, will require 400 pounds 

At 6 ditto, ditto, 900 do. 

At 8 ditto, ditto, 1600 do. 

At 12 ditto, ditto, 3600 do. 

Or conversely, — 

100 pounds moves 90,000 pounds at 2 miles an hour, 

or 22,500 at 4 do. 

or 10,000 at 6 do. 

or 5,620 at 8 do. 

or 2,500 at 12 do. 


Hence we see, that when we have to pulls only with a force of 64 pounds, 
oontend with the resistance of water, a Of course, it would require six horses to 
ggeat increase of power produces but a exert a power of 400 pounds, and move 
small increase of velocity. To make a the boat at the rate proposed, 
ship sail three times faster, for instance. Let us now see what amount of power 
we must employ nine times the power ; will produce corresponding effects upon 
and to make her sail six times faster, a railway. And before we make more 
we must employ no less than thirty-six particular inquiry, let us snppose that 
times the power. Let us suppose, for the retardation occasioned by friction, 
example, that it were required to deter- instead of increasing a3 the square of the 
mine, since one horse draws a boat velocity like the resistance of a fluid, lp- 
loaded with 30 tons at two miles an hour, creases in the simple ratio of the velocity, 
how many horses would draw the same We have seen, then, that a force of trac- 
boat at four miles ? We find, first, that lion of 100 pounds, upon a level railway, 
since the boat is to move tiro times as moves a body weighing 30,000 pounds at 
fast, it will require four times the abso- the rate of two miles an hour. We may 
lute amount of power, or 400 pounds, hence calculate the effect produced by any 
But a horse moving at four miles an hour greater amount of power : — 

30,000 pounds are moved at 2 miles an hour by a power of 100 pounds 
at 4 by * 200 do. 

at 6 by * 300 do. 

at 8 by 400 do. 

at 12 by 600 do. 

Or conversely, — 

A power of 100 pounds moves 30,000 pounds at 2 miles per hour, 
or 15,000 do. at 4 

. or 10,000 do. at 6 

or 7,500 do. at 8 

' or 5,000 do. at 12 

Hence we see, 1 that though amoving and at all greater velocities, the saqie 
force of 100 pounds produces three times expenditure of power will produce a 

as great an effect upon a canal as upon a ; 

railway at two miles an hour, this supe- * See Playfair's Outline, 1. 198 : Les- 
riority of thp water conveyance is lost if lie's Elements, section vii. ; article 1k- 
we adopt a velocity at six miles an hour ; sisiance , Encyd. Brit. 
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jester effect upon a railway than upon 
a canal, a river, or the sea. 

This calculation proceeds on the hypo* 
thesis, that the friction increases in the 
simple ratio of the velocity. Such was 
the opinion of Ferguson , Muschenbroeck, 
and some other writers ; but the more 
recent and accurate experiments of Cou- 
lomb and Vince have overthrown this 
doctrine, and established conclusions ex- 
tremely different, of which the following 
is an abstract * 

1. The friction of iron sliding on iron 
is 28 per cent, of the weight, but is re- 
duced to 25 per cent, after the body is in 
motion. 

2. Friction increases in a ratio nearly 
the same with that of the pressure. If 
we ipcrease the load of a sledge or car- 
riage four times, the friction will 
he nearly, but not quite, four times 
greater. 

3. Friction is nearly the same whether 
the body moyes u)>on a small or a greater 
surface; but it is rather less when the 
surface Fs small. 

4. The friction of rolling and sliding 
.bodies follows nearly, hut not precisely, 
the same law as to velocity ; and that 
law is, that the friction is the same for 
hH velocities . 

It is with this last law only that we 
■have to do at present ; ana it is remark- 
able, that the extraordinary results to 
which it leads have been, so far as we 
know, entirely overlooked by writers on 
•roads and railways. These results, in- 
.deed, have an appearance so' paradoxical, 
thatthey will shock the faith of practical 
-men, though the principle from which 
they flow ts admitted without question 
by all scientific mechanicians. 

First, It follows from this law, that 
(abstracting the resistance of the air) 
if a car were set in motion on a level 
railway, with a constant force greater in 
any degree than is requited to overcome 
its friction, the car would proceed with 
a motion continually accelerated , like a 
fatting body acted upon by the force of 
gravitation ; and however small the ori- 
ginal velocity might be, it would iu time 
increase beyond any assignable limit. It 
is only the resistance of the air (in- 
creasing as the square of the velocity) 
that prevents this indefinite acceleration, 
and uHhnately readers the motion uni- 
form. 

Seoendty, Setting aside, again, the re- 



* Leslie's Elements, p. 188, &c.; Play- 
fair's Outlines, I. 88, &c. ; Journal ae 
Physique, 1785 ; Philosophical Transac- 
tions, 1785. Dr. Brewster has given the 
results of Coulomb’s experiments in a 
tabular form, in the article Mechanics , 
in his Encyclopaedia. 


sistance of the air (the effects of which 
*ve shall estimate by-and-bye), the very 
same amount of constant force which 
impels a car on a railway at two miles 
an hour , would impel it at 10 or 20 miles 
an hour , if an extra force were employed 
at first to overcome the inertia of the 
car, and generate the required velocity. 
Startling as this proposition may appeal', 
it is an indisputable and necessary con- 
sequence of the laws of friction. In fact, 
assuming that the resistance of the air 
were withdrawn, if we suppose a hori- 
zontal railway made round the globe, 
and the machine (supplied with a power 
exactly equivalent to the friction) to be 
placed on the railway, and launched by 
an impulse with any determinate velo- 
city, it would revolve for ever with the 
velocity so imparted, and be iu truth a 
sort of secondary planet to our globe. 

Now, it would he at all times easy (ah 
we shall afterwards show) to convert 
this accelerated motion into a uniform 
motion of any determinate velocity; and, 
from the nature of the resistance, a high 
velocity would cost almost as little, and 
be as easily obtained as a low one. For • 
all velocities, therefore, above four or 
five miles an hour, railways wouldaffard 
facilities for communication prodigiously 
superior to canals or arms of the sea. In- 
deed. there is scarcely any limit to the 
rapidity of movement these iron path- 
ways will enable us to command ; and 
we cannot give a better idea of the asto- 
nishing power they put into our hands, 
than by referring to the remark of Dr. 
Young, quoted in our last. What he 
states is strictly true, that the resistance 
of the air, which, with the velocities 
-and powers of traction we now com- 
monly employ, is an element that may 
be entirely neglected, would then be- 
come the principal retarding forqe. We 
need scarcely add, that the question of 
time or velocity, rightly considered, in- 
volves every thing connected with the 
mercantile advantage of different modes 
of communication. 

We have here considered the subject 
in a purely theoretical light, leaving it 
to the engineer to find the means of 
giving effect to the truths we have stated. 

We shall enter into various details in a 
futurepaper, and touch upon some points 
of a practical nature. In the mean time 
we think it right to say, that the con- 
clusions we have announced are strictly 
conformable to experiments qarefully 
made by Vince and Coqlomb; but as / 
tliere are anomalies in the doctrines re- 
garding friction, and as the velocities 
employed in the experiments alluded to 
were- much lower than . some that are 
likely to occur in railway communica- 
tions, we do not take upon us to gua- 
rantee the literal accuracy of the princi- 
ples laid down as applicable to every pos- 
sible velocity. We ceitainly believe that 
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the conclusions founded upon in onr cal- 
culations will hold true at ajl velocities 
whatever, and they are stated, without 
limitation, by the most profound mecha- 
nicians, Leslie, Plavfair, Young, &c . ; 
but wethouglit it right to mention a cir- 
cumstance which some may consider as 
materially affecting their universal ap- 
plication. 

( To be continued .) 


Communications received from— Mr. 
Davies— R. H.— G. N— — d-^R.— B* -N. 
— G. P.-R. Dowden— E. B— A—B. K. 
— T.— Mr. Turner — G. Thumell — P- 
Smith — M. W. — A. Z.-»-S. Norris — A 
Subscriber at Hull— T. R. Smart— Car- 
los — W. J. C.— T. G.— Anti-bias — G. G. 
—A Constant Reader — H. Gee — L. D.— 
T. Black— Scrutator— G. F. — W. Whifo 
— Catherine — J. Nettleton — Fancy— 
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CORRESPONDENCE. 


C. G. D.— Moor is referred to our 
56th Number, where we believe he will 
find the information he requires respect- 
ing the Columbus. We thank him for 
his other hints. 

We have had what C. H. suggests for 
some time in contemplation. 

0 A. S. and Nicol Dixon will please 
Send to our Publishers’, on Monday, for 
letters addressed to them. 

Mr. Horrel may be supplied regularly 
with our Numbers, by ordering them 
through any Bookseller in Exeter. 

T. M. B.— We have an objection, and 
a very good one, to answering his In- 
quiry— we caunot tell, nor can any body 
for us. But why does our Correspondent 
Hang thus on the skirts of the question? 
Since he cannot controvert a single oue 
of the facts on which we have rested our 
censure, a modest silence would be dis- 
creet. On other subjects we shall always 
be glad to hear from him. 

A Correspondent, from whom we 
last heard under the signature of “ A 
Lover of Justice,” favoured us some time 
ago with a paper on London Improve- 
ments, which has unfortunately been 
lost or mislaid. Can he favour us with 
another copy? 

Absence from town prevented our at- 
tending to Mr. Ryder's request before 
the receipt of bis last 

PuWico’s suggestion is a good one, 
aud will euable us to give one more fea- 
ture of utility to our work. 

G. MrH- — n's letter of the 3lst of 
August had fallen aside, but shall now 
. have an early place. 


ERRATA . 

In the title to Mr. Joyce’s article in 
our last Number, for “ Recovering Fer- 
mented Liquors when Soured,” read, 
“ Preventing Fermented Liquors from 
passing into the Acetous or Sour Stage.” 

Sir— I have this day received the 67th 
Number of the Mechanics' Magazine, in 
which ) find inserted a request of mine 
(No. 78), for some of your Correspon- 
dents to furnish a correct Rule for calcu- 
lating Running Water ; but owing to an 
inadvertence in printing, the rule which 
I observed was not correct, and is unin- 
telligible. It should stand thus 
“ 5,347£ AT V H , calling A the area of the 
aperture in feet, T the time, and H the 
depth' of the aperture in feet; this fsays 
the writer), reduced iii the ratio or tne 
V 2 to 1, will give the true quantity dis- 
charged, uearly.” But, to prevent the 
'possibility of a mistake, it may be ex- 
pressed tnus 5,3472 multiplied - by the 
area of the aperture in feet, and this pro- 
duct multiplied by the time in seconds, 
and this again by the square root of the 
depth in feet, and the product thus ob-^ 
taiued reduced in the ratio of the square 
root of 2 to 1 , will give, &c. Permit 
me to add, that I am perfectly-acquainted 
with the theory of the- above rule ; but 
what I want to know is, the rule in use 
among engineers for this purpose, by 
which I know they do calculate .the quan- 
tity very accurately. If none of your 
Correspondents should feel disposed to 
answer this questiou, perhaps some of 
them win be kind enough to inform me 
in what treatise on Hydraulics I am likely 
to find the required information, 

Your obedient servant, 

Dec. 14th, 1824. AyuA. 


Communications (post paid) to be addressed to . 
the Editor, at the Publishers’, JCNIGHT and 
LACEY, 55, Paternoster-row, London. 

Printed by B. Bknslet, Bolt-coart, Fleet-strset. 


Digitized by v^.ooQle 



itttcfmntc*’ JBaga$me t 


MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 

— ; » ■ ..... ) ii 

No.t20 SATURDAY, JANUARY 8. 1835. [PricftU. 



MW CYCLOIDAL CHUCK. 


CYCLOIDAL CHUCK. 

Sir,— Some time vo, one of your 
Correspondents askeanowaCycloidal 
Chtiek (for ornamental turning) is 
cOnsthieted. I never heard that such 
a' thing had been made; but, on a 
little reflection^ convinced it 

might be, and’ would produce a very 
mat variety of beautiful patterns. 
1 have looked in vain in your subse- 
quent Numbers for a reply to your 
querist, and in the meantime, as 
my leisure would permit, have en- 
deavoured to reduce mv own ideas to 
practice. The result has been the 
completion of an instrument which I 
think correct in principle, and which 
works to my entire satisfaction ; and 
I shall feel much obliged to any of 
your readers for suggestions for its 
Improvement and perfection. 

Description. 

Fig. I exhibits a portion of the face of 
the lathe : a is the mandrill ; b, a brass 
cog-wheel, bolted to the head by the 
bolt, c , the wheel baling been previ- 
ously soldered to a piece of thin iron, 
with a projection on each side, d. 

Fig. 2 is a profile view of the lathe. 
Fig. 3 represents the face of the chuck. 
A is a circular iron plate, 3-16thsof 
an inch thick, carefully ana accurately 
turned. 

B, Plates for forming a groove for the 
principal sliding plate, C. 

D, A cover for the principal wheel of 
thin iron, supported by four feet of brass 
beneath the four corner screws. 

F, A piece of iron carrying the screw, 
G, upon which the work is to be fixed. 
This iron isturned with a pivot that goes 
through thejarge brass wheel. H, to 
which it is firmly soldered, and this pivot 
turns in /the principal sliding plate, C. 
As the sqcket m the sliding plate is uicely 
drilled it» the centre in the lathe, and 
the eirclb in the covering plate, D, is also 
turned out after it has been fixed in its 
place, sot the wheel mqst revolve with 
perfect accuracy, and without any shake, 
having beCn itself carefully finished be- 
tween two dead centres. 

H, The principal wheel, cut accurately 
with 96 teeth, which are numbered upon 
it. If a catch- spring were added to the 
chuck, in this state it would form a 
strong eccentric chuck ; and it would 
be easy to make it answer for an oval 
chuck, by longitudinal perforations in 
the foundation-plate, through which two 
lips might move upon the eccentric circle 
fixed to the head of the lathe. 

I Is a piece of steel, which has a cor- 


responding one on the hack of the chuck* 
to which it is strongly screwed, and 
through both of which a hole is drilled 
for the axis of the wheel, K, which axis 
carries the driving-wheel, L. There is a 
concentric perforation in the plate of 
5-16ths of an inch in breadth, which al- 
lows the two last-mentioned plates, with 
the wheels they carry, to follow the great 
wheel, H, however far from the centre it 
may be set. 

K is a wheel on the back of the plate, 
cut with 72 teeth. It is twice the dia- 
meter of the one fixed upon the head of 
the lathe, which is of course cut with 
36 teeth. When, therefore, the chuck 
is screwed into the mandril, the wheel, 
K, revolves once on the fixed wheel, 
while the mandril revolves twice. The 
small face -wheel has 24 teeth, and is one- 
fourth the diameter of the great wheel, 
H ; therefore that revolves once % while 
the mandril has turned eight times, and 
an accurate circle of eight cycloids of any 
diameter will be traced. By having 
small driving-wheels of different num- 
bers, proper proportions of 96, the num- 
ber of cycloids will be greater or less at 
pleasure, and may be cut nearer or far • 
ther from the centre, one within ano- 
ther ; and by taking off the small driver, 
and moving the great wheel forward or 
backward any number of cogs, the cy- 
cloids will intersect each other with a 
beautiful and endless variety of forms. 
By making the small plates, I, suffici- 
ently long to carry another small wheel, 
which I have done, upon a fixed pivot, 
all thepatterns and cycloids are reversed. 
But I nave added mine to a rose-eugine, 
to which I had previously adapted a drill 
apparatus, so that I can form the cy- 
cloids with any of the patterns upon that, 
or with close, wide, regular, or irregular 
patterns of intersecting circles of any dia- 
meter, and. had I had sufficient fore- 
thought to have made this chuck answer 
for oval work, all the beautiful combi- 
nations of ellipses, either simple, figured 
with the rose-engine, or worked in cy- 
cloids; or, in short, the kaleidoscope, it- 
self hardly can afford a more endless va- 
riety of symmetrical forms than it would 
have done. 

I am, Sir, &c. 

Norton, near Stockton, 

25th Oct. 1824. 

P S. I scarcely need to add, that the 
lathe with this chuck must be worked 
with a slow hand-motion. 


LONDON IMPROVEMENTS. 

Sir,— Amongst the various im- 
provements that are nowin agitation 
for the benefit of the metropolis,! am 
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Sorry to perceive that no steps are, 
as yet, taken to prevent due of the 
most serious inconveniences that the 
City of London has so long had to 
complain of, and which is a disgrace 
to a civilised people. I allude to our 
cattle market at Smitkfield, where 
oxen and sheep are driven weekly 
through the most populous Streets for 
sale, to the great annoyance and dan- 
ger of every passenger ; in addition to 
this evil, these animals, which are 
necessary to our existence, are sub- 
sequently separately taken to every 
private butcher's shop to be slaugh- 
tered, and not unfrequently hunted 
through narrow streets, with the 
utmost ferocity and cruelty. Every 
Englishman who has been at Paris 
cannot fail to have observed the wise 
regulations that are adopted by the 
French Government to prevent this 
intolerable nuisance. Abattoirs , or 
slaughter-houses, on a large scale, 
have been built, and are situated in 
various directions at the entrance of 
the capital ; that at Montmartre ex- 
tends ,m length 179 fathoms, 4 feet, 
6 inches ; its breadth is 64 fathoms, 
one foot Jn the middle of several 
court-yards, watered by means of the 
River Ourcq, stand four sheep-cots 
and four oxen-houses, as well as 

ter of cattle. This ^spacious edifice 
was constructed under the direction 
of M. Poidevin, the architect. Ex* ' 
elusive of this, there are several 
other establishments of a similar de- 
scription, and on an equally large 
scale. 

With what facility, were a similar 
plan once adopted in London, might 
we not imitate the wise regulation. of 
our neighbours, and which would 
he more particularly beneficial to our 
commercial city, already thronged 
to excess with inhabitants and pas- 
sengers pursuing their industrious 
daily avocations. If, in the east and 
west, north and south directions of 
the metropolis, similar slaughter- 
houses were erected, and the eattle 
market removed to some more con- 
venient and spacious ground off the 
stones, we should no longer witness 
the disgraceful scenes that daily op* 
cur ; such public buildings would at 
the same time, as at Pans, be an or- 


nament to the outskirts of the town* 
and we should aVoid the disgusting 
objects that now meet our eye in 
every direction. 

If we excel our neighbours in the 
comforts of our dwellings, the paving 
and lighting of our streets, the abun- 
dant sources of water which flow 
through innumerable channels into 
our houses, and many other luxuries 
unpractised or neglected by them, it 
is singular that, in the instance above 
alluded to, we should be so far behind 
them. With ^ very little trouble, 
plans and drawings of these b uilding s 
in France might be obtained ; and 
as our capitalists, at present, seem 
determined to set no limits to the 
number of useless buildings that 
remain untenanted, it might not be 
a bad speculation to employ a few 
thousands ih erecting Abattoirs , 
which would not only be a real ad- 
vantage to society, but ultimately 
would, doubtless, prove of great 
benefit to themse\ves. 

If a certain respectable Member 
of Parliament, who has humanely 
taken up the cause of animals who 
are cruelly treated in the streets, 
would strenuously pursue an object 
of greater magnitude, in proposing 
a Bill for the better regulation and 
erecting slaughtering -houses on a 
national scale, he would indeed be 
entitled to the thanks of the com- 
munity at large, and deserve well of 
his country. Until some such mea- 
sure is adopted, the voice of a pri- 
vate individual will be but of little 
avail ; this will, however, I trust, not 
prevent your dedicating a page in 
your useful Magazine to promote so 
desirable and beneficial an object. 

I am. Sir, with esteem. 

Your most obedient servant. 

An Amateur Subscriber. 


AN ANIMAL CLOCK. 

Hie note, of which the following 
Is m abstract, was sent to the Society 
of NatundBofonces of Switferfeaa* 
and Is inserted in the BiWothfcjHq 
UnSvwwelle, vol. xxvu^page 160. 


Digitized by v^.ooQle 



AN ANIMAL CLOCK. 




Mona. Chavannes, whilst reaiding 
during last summer at W uarrens, 
pear Echallens, had occasion to hear 
some account of a man, who, with- 
out any uncertainty or mistake, could 
indicate the precise hour by day or 
night, and even the minutes and 
seconds ; and this, it was said, he did 
by consulting his pulse. Induced 
by these reports to make close in- 
quiry as to their foundation, he visited 
the man and obtained the following 
results : — • 

His name is Jean Daniel Chevalley, 
aged 67 years. In his youth, the 
ringing of bells and vibrations of 
pendulums constantly attracted his 
attention, and he gradually con- 
tracted a habit of counting isochro- 
nous vibrations, and displayed consi- 
derable ability in calculations. When 
strong enougn, he took pleasure in 
sounding the bells at school and 
church ; and in his attention to town 
and church clocks, observed that the 
beats were 20 or 23 per minute, but 
more particularly 20, counting from 
the moment of departure to that of 
return. After this he endeavoured 
to force his attention to the preser- 
vation, as long as possible, of an 
internal movement , similar as to the 
extent of time and number of vibra- 
tions. “ At fir8t, ,, he says, “ by add- 
ing 20 vibrations to other 20, or 
minute to minute, he could easily 
arrive at the conclusion of an hour, 
and mark all the subdivisions which 
he wished, and that without confu- 
sion ; but the thoughts and corporeal 
occupations suffered by this atten- 
tion. By degrees I was able to count 
whilst thinking and acting; but I 
could not proceed far, because my 
mind, making a certain effort for a 
length of time, though but slightly 
sensible to myself, became fatigued, 
and dropped the chain of calculation. 
Nevertheless, in 1789, I succeeded 
in acquiring the invariable, posses- 
sion of this faculty, which has never 
since left or deceived me.” 

He was then 22 years of age, and 
occupied at a school ; but* in conse- 
quence of some singular habits, as 
mat of sounding bells,’ and of some 
mystical notions he had acquired, 
aaftfeo certain disputes about the 
ocgreocibp of the village clocks,, he 


was dismissed, and went to his mill, 
where, continuing to sound his bells 
and make his clocks strike, he was 
nick-named the Mummy of the 
Mill. 

Being on board the steam-boat on 
the lake of Geneva (July 14, 1823), 
he soon attracted attention by his 
remarks, that so many minutes and 
seconds had passed since they had • 
left Geneva, or passed other places ; 
and, after a while, he engaged to in- 
dicate to the crowd about him the 
passing of a quarter of an hour, or 
as many minutes and seconds as any 
one chose, and that during a conver- 
sation the most diversified with those 
standing by ; and further, to indicate 
by the voice the moment when the 
hand passed over the quarter minutes, 
or half-minutes, or any other sub- 
division previously stipulated, during 
the whole course of the experiment. 
This he did without mistake, notwith- 
standing the exertions of those about 
him to distract his attention, and 
clapped his hands at-the conclusion 
of the time fixed. 

M. Chavannes then reverts to his 
own observations. The man said, 

“ I have acquired by imitation,labour, 
and patience, an internal movement, 
whicn neither thoughts, nor labour, 
nor any thing, can stop ; it is similar 
to that of a pendulum, which, at each 
motion of going and returning, gives 
me the space of three seconds, so 
that twenty of them -make a minute, 
and these J add to others continually/’ 
The calculations by which he ob- 
tained subdivisions of the second 
were not clearly understood by M. 
Chavannes, but the man offered freely 
to give proof of his power. On try- 
ing him for a number of minutes, he 
shook his head at the time appointed, 
altered his voice at the quarter, half, 
and three-quarter minutes, and ar- 
rived accurately at the end of the 
period named. He seemed to assist 
nimself in a slight degree by an ap- 
plication of mnemonics, ana some- 
times, in idea, applied religious names 
to his minutes up to the fifth, when 
he recommenced ; this he carried 
through the hour, and then com- 
menced again. On .being told that 
the country people said he made use 
of Ms pulse as an indicator, he laughed 
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iVfte notion, and said it was far too 
irregular for any such purpose. 

He admitted that his internal move- 
taent was not so sure and constant 
during the night ; “ nevertheless it is 
easy to comprehend,” he said, “ that, 
when I have not been too much, fa- 
tigued in the evening, and my sleep 
is 8 oft, if, after having awakened me 
without haste, you ask me what the 
hour is, I shall reflect a second or 
two, and my answer will not be ten 
minutes in error. The approach of 
day renews the movement if it has 
been stopped, or rectifies it, if it has 
been deranged, for the rest of the 
day/’ When asked how he could 
renew the movement when it had 
ceased, or was very indistinct, he 
said, “ Sir, I am only a poor man ; 
it is not a gift of Heaven ; I obtained 
this faculty as the result of labours 
and calculations too long to be de- 
scribed; the experiment has been 
made at night many times, and I will 
make it for you when yon please.” 
M: Chavannes had not, however, the 
opportunity of making this experi- 
ment, but he felt quite convinced of 
the man's powers. He states that 
the man is deaf, and cannot hear, at 
present, the sound of his clock or 
watch ; and further, that neither of 
these vibrate twenty times in a 
minute, which is always the number 
indicated by the motions of Cheval- 
ley when he wishes to illustrate his 
internal movement ; and he is con- 
vinced, according to what he has 
seen, that this man possesses a kind of 
internal movement , which indicates 
minttJes arid seconds with the utmost 
exactness. 


RAILWAYS. x 

( Continued from our last.) 

It will be convenient, before we pro- 
ceed farther, to give a short summary of 
thr propositions already laid down re- 
specting the motion of bodies on Rail- 
ways, vii. — 

1. The resistance to the motion of the 
body, arising from friction, is the same 
at all velocities ; that is, the resistance 
is equal in equal times, whatever be the 
space passed over. This is the primary 
law established by the experiments of 
ViVice and Coulomb. 


2. It follows from this law, tithe* body, 
impelled along a railway by auy constant 
power, exceeding what is sufficient to< 
overcome the resistance of 'friction ■ 
(which is an uniform quantity), will 
have its motion continually accelerated 
in the ratio of the squares of the times. 
A body, for instance, so impelled, which 
travels one foot or one yard in the first 
second, will travel three feet or yards in' 
the next second, five feet or yards in the 
third, seven in the fourth, and soon. 
Its motion, if not strictly conformable to 
this principle, will at least approximate 
to it. 

3. It follows also from the same law, 
that if the power expended in overcoming 
the inertia of the moving body in the 
earlier part of the journey, is saved by 
an imoulse given at the moment of start- 
ing, tne body will proceed exactly as it 
would have done, nad it arrived at the 
same degree of velocity by its own acce- 
lerating power— that is, it will not only 
maintain the high velocity thus commu- 
nicated, but increase it. in other Words, 
the same constant power which would 
maintain a velocity of two miles, would 
equally maintain a velocity of 20 miles 
an hour. It is to be remembered that 
we take no account here of the resist- 
ance of the air. 

We are afraid that some practical' men 
will be disposed to treat these proposi- 
tions as matter of idle and fruitless spe- 
culation. We confess this does not at 
all abate our confidence in their truth. 
We know that no useful improvement 
has ever beeu introduced without a hard 
struggle with their ignorance and pre- 
judices, which create a species of moral 
resistance more intractable than the pis 
inertia of matter to the mechanician. 

The most sanguine speculation, in our 
opinion, is often less offensive and lesS 
wrong-headed than your thorough-paced 
practical man, who is gefierally an in- 
corrigible dogmatic as to the nostrums, 
right or wrong, which his own narrow 
experience has taught him, and stub- 
bornly incredulous as to every thing be- 
yond them. We believe, however. It 
will not lie difficult to reconcile the 
principle we have beeu laying down with 
the results of every day’s experience, as 
some may suppose. 

We see nothing, it may be said, of the 
constant acceleration alluded to in the 
motion of a waggon on a level railway 
or common road (to the latter of widen 
the laws of friction are applicable as 
well as the former). But this is easily 
explained. The friction is a constant, 
and the horse's traction, a variable 
quality. Suppose that a force of 90 
pounds would exactly balance the fric- 
tion, and that the horse begins to draw 
with a power of 100 pounds, proceeding 
at two miles an hour, the accelerating 
force is then 10 pounds ; the horse, if he 
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4od Rot spare himself, will quicken his 
pace, perhaps, till be is travelling at the 
rate of three miles an hour. Batthough 
he exerts the smne muscular energy now, 
he polls only with a forcfe of 81 pounds, 
while his friction requires 90. He will, 
therefore, gradually reduce his pace 
again to three miles an hour, at which 
rate, with the same expenditure of 
strength, be pulls with a force exactly 
equal to the friction, that is, 90 pounds. 
The horse may either adjust the effort to 
the resistance in this way, or he may 
save his strength by waiting slow, and 
pulling with a smaller force. 

Every body knows, that the rate of 
stage-coach travelling in this country has 
Increased within the last twenty-five 
years, and this too before the roads were 
M'Aaamized, and with much less injury 
to the horses than was anticipated. Sup- 
posing that a coach-horse could run 14 
miles, unloaded, with the same muscular 
exertion which carries forward the 
stage-coach at eight or nine miles, then 
Professor Leslie’s formula becomes 
4 (14— v) x . Each hone would, of course, 
draw with a force of 48 pounds at six 
miles, and of 27 pounds at eight miles 
an hour. But if the friction increased in 
the ratio of the velocity, the load upon 
each horse would increase from 48 to 60 
pounds, when the speed increased from 
six to eight miles an hour ; and as the 
hone, exerting the same strength, would 
only pull with a force of 27 pounds, he 
would thus have more than double work 
to do, which is plainly impossible. But 
admit that the friction is equal in equal 
times, then, since the time is diminished 
one-fourth by increasing the speed from 
six to eight miles an hour, the horses 
have actually one-fourth less to do ; the 
load upon each is reduced from 48 pounds 
to 36. The fact, we believe, will be found 
strictly consistent with this hypothesis, 
and decidedly at variance with the other. 
However strange then it may sound to 
common observers, it is practically true, 
that a smaller absolute amount of force 
'will drag a coach over the same space in 
three hours than in four, and in one hour 
than in two. 

Common roads, however, vary so 
much in the mature of their surface and 
thefr inclination, that the results they 
afford cannot easily be subjected to the 
calculations of the mathematician. With 
railways the case is otherwise ; and we 
shall now show how the effects of a cer- 
tain force of traction npon a horizontal 
road of this description is to be com- 
puted. As the friction of a given body 
is a fixed and constant quantity, the 
po wer employed in impelling the machine 
may conveniently be divided into two 
portions— one to balance the retarding 
effect of the friction, the other to urge 
It forward, which, of course, constitutes 
the accelerating force. Let na then 


suppose that 4 force of traction equa^ to 
200 pounds is.applied on a railway to a 
waggon or a machine weighing, with its 
its load, 30,000 pounds. Of this force 
let us suppose 100 pounds to balance the 
friction; of course, the remaining 100 
pounds is applied to the acceleration of 
the machine. Now the accelerating 
force of 100 pounds is equal to the 300tn 
part of the body to be moved. The ma- 
chine will therefore advance through a 
300th part of 16 feet in the first second \ 
through three times this fractional space 
in the next second ; five times the same 
space in the third second, &c. By pur- 
stung this calculation, we find that the 
machine will travel 84 miles in 15 mi- 
nutes, 33 miles in half an hour, and 130 
in an hour. Such would be the result in 
space absolutely void ; but a degree of 
speed approaching to this is rendered ut- 
terly impossible by the resistance of the 
atmosphere, which retards the motion 
from its commencement, and ultimately 
renders it uniform, however great may 
be the moving power employed. It is to 
be observed, that with an* accelerating 
force of double the one assumed (or 200 
pounds) , the space gone over in the same 
time would be double; with a treble 
force (300 pounds) it would be treble, 
and so on. 

We shall now estimate the retarding 
effect produced by the resistance of the 
air. During high winds this resistance is 
so considerable, that means should be 
taken to lessen its amount ; first, by 
making the vehicle long and narrow, ra- 
ther than broad and short ; and, secondly, 
by giving the front a round or hemi- 
spherical form. Let us suppose, then, 
that there are two steam vehicles, each 
weighing, with its engine, /inland 
load, 15 tons. The one, a steam-wag- 
gon for conveying goods, is six feet high 
and five feet wide, and has, of cotnrse, a 
front of 30 square feet, which, in re- 
ference to the pressure of the air, is re- 
duced to 15, bygivingitarpupdedforui; 
the other, a steam-coach for carrying 
passengers, is eight feet high and eight 
wide, or seven high and nine wide, pre- 
senting a front of 60 square feet, but re- 
duced to 30 by its rounded form. Now, 
still air is found by experiment to press 
with a force of 16 grains upon a body 
presenting a front of one foot square, 
and moving at the rate of one foot in a 
second, and the pressure increase* A? 
the square of the velocity. Hence ptir 
steam-coach, when moving at four 
au hour in a still atmosphere, would 
encounter a resistance Irom the pressure 
of the air of 2\ pounds ; at eu£tionj» 
an hour the resistance wouhTtje nine 
pounds ; at 12 miles, 20 poundsf at M 
mUes, 36 pounds ; at 20 miles,57potm#^ 

the surface^r??fontf^^ild^tom^^ 
only half the resfrtaiMfe. Letoagaittmc, 
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according to whatwehave alreadystated , 
that -power of 100 pounds would just 
-putthfc steam-coach in motion ; then, if 
-Wf allow an .additional power of 33 
.pounds for acceleration, making 133 
iPpunds altogether, we find that, if the 
air did not oppose its progress, it would 
more over 43 miles .in one hour. But 
suieoit is propelled only by a force of 
*3 pounds, as soon aS the resistance of 
the air pressed it hack with a force of 33 
pounds, the acceleration would cease, 
tod the motion become uniform. Now 
this would take place within 15 or 20 
minutes, and when the velocity had 
risen to 14 or Io miles an hour. With 
the steam-waggon, presenting only half 
the front, the velocity would become 
uniform, at 22 miles an hour. Hence 
We see, that if we had always a perfect 
oalin in- the atmosphere', we could impel 
15 tons along a railway with a velocity 
of 15 or 22 mites an hour (according to 
the extent of surface the vehicle pre- 
sented), by a force of 133 pounds. 

We may now compare the resistance of 
a railway with that of a canal or aim of 
the sea in a calm atmosphere. 

According to the table formerly given, 
tine force required to propel a vessel 
weighing, with her load, 15 tons through 
water at different velocities, would be as 
follows:— 


.m 


4 miles per hour. 

. 133 pounds. 

6 

. 300 

8 

. 533 

12 

.1200 

16........ 

.2133 

20 . . .. «... ...... 

.3326 


Ou a railway,* we have merely to add 
tlie power required to overcome the fric- 
tion (100 pounds), a few pounds more 
to balance the resistance of the atmo- 
sphere at the velocity proposed. For 
the steam -coach, with 30 feet of front, 
it would be as follows 

At 4 miles per hour. . 102 pounds. 

6 105 

8 109 

12 120 

16 137 

20 158 

We see from this table the astonishing 
superiority pf the railway over the canal, 
for all velocities above four miles an hour. 
Nearly three times as much power would 
be required to move an equal mass at six 
miles an hour on a canal as on a railway ; 
five times as much power would be re- 
quired at eight miles an hour, 10 times 
as much at 12 miles, 15 times as much at 
16 miles, and 21 times as much at 20 
miles an hour. It is evident, also, that 
an addition of power too trimug to add 
any thing material to the weight of the 
vehicle, would raise the terminal or unl- 


form velocity from four miles an hour 
to^h .aqdthat, speaking practically, it 
would cost no inore 4o command k velo- 
city of 20 miles an hour on a railway 
than a velocity of one; Except for the 
chances of injury to the failway dr 4he 
vehicle, there would not*>e tfce'smhllest 
reason for conveying goods, erenefthe 
coarsest kinds, at foot* mlleb^ rather 
than at 2d miles an hbur ! 

. » perfect calm in the atmosphere 

4s very rare, and vehicles intended for 
daily and constant use must be prepared 
to contend with the strongest 1 winds. 
I be power must therefore be increased 
to such an extent as to enable the vehi- 
cle to travel at Its wonted pace fn all 
weathers. Now, according toTVlr. SrnCa- 
tpn, a “ hard gald* Is foutfd to sweep 
along the surface of the earth atthe rate 
of from 40 to 50 miles an hohr. This 
velocity, which would be increased to 60 
or 70 by that of the! steam-c'oach when 
travelling at 20 miles art hour/ would 
produce a resistance of 600 pounds upon 
the 30 feet of front of the steam-coach, 
or 300 pounds upon the front of the 
steam- waggon. With a speed of eight 
miles an nour, the coach and waggon 
would encounter a resistance about one- 
half less. The vehicles, however, should 
not be constructed entirely with a view 
to extreme cases ; and, except for the 
conveyance of mails and some similar 
purposes, an average velocity of 20 miles 
an hour, for vehicles of the weight and 
description mentioned, would be secured 
by a power varying from 200 to 500 
pounds ; that is, from one-fifth to one- 
tenth of the power required to produce 
the same eflect on water. We see, how- 
ever that the resistance of the air, 
which , m vulgar apprehension, passes . 
for nothing, comes to be the greatest im- 
pediment to the motion of the vehicles, 
and may in some cases absorb five parts 
in six of the whole power. .Let itEKr re- 
membered, at the same time, that this 
aerial resistance rises into consequence 
solely because the high perfection of the 
machiueiy, the vehicle, and the road, 
almost annihilates every other. The at- 
mosphere equally opposes the progress of 
the stage-coach, the trackrhpftt^an^the 
steam-boat ; but the motion of these ve- 
hicles is comparatively so slow, and the 
power of impulsion required to overcome 
the other impediments to their progress 
is so great, that the resistance of the air 
is disregarded. 

In discussing this subject so 
detail, we have perhaps exceeded what 
is suitable to our limits ; but it is sin- 
gular that, so far as we know 1 , the. ap- 
plication- -of the laws of friction to 
thq motion of carriages qn rajlwaw.hM 
scarcely ever been investigated. Vet the 
subject is of vast importaace, ana-the 
results extraordinary; "AmbSfclBl fhfe 
new projects and inventions with which 


i 
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tills age teems, there certainly is not one 
which opens up such a boundleai pro- 
spect Of improvement, as the general in- 
. troduction of railways for the purpose of 
commercial communication. We bare 
spoken of vehicles travelling at 20 miles 
an hour ; but we see no reason for think- 
ing that, in the progress of improvement, 
a much higher velocity may not be found 
practicable. Tiberius travelled 200 miles 
m two days, and this was reckoned an 
extraordinary effort; but in our times, a 
shopkeeper or mechanic, ou the most ordi- 
nary occasion, travels twice as fast as the 
Roman Emperor ; and 20 years hence, 
he may probably travel with a speed that 
would leave the fleetest courser behind. 
Such a new power of locomotion cannot 
he introduced without effecting a vast 
change In the state of society. With so 
great a facility and celerity of communi- 
cation, the provincial towns of an exten- 
sive empire would become so many sub- 
urbs of the metropolis ; or rather the 
effect would be similar to that of collect- 
ing the whole inhabitants of a country 
into one city. Commodities, inventions, 
discoveries, opinions, feelings, would 
circulate with a rapidity hitherto un- 
known ; and, above all, the personal in- 
tercourse of man with man would be 
prodigiously increased. Were the ugly 
despotisms that retard civilization on 
the Continent annihilated, Europe might 
be made, as it were, one family, by such 
a system of internal communication. 

{To be continued.) 


XTAfts’S TABLES OF DISCOUNT AND 
PROFIT. 

Sir, — In your Magazine, No. 63, 
page 106, your Birmingham Corres- 
pondent, who signs himself " A Con- 
stant Reader,” nas made the world 
acquainted with what he appears to 
consider to be a great discovery. I 
have no reluctance in confessing that 
I do not comprehend the observation. 
"For instance, a shopkeeper buys 
an article for W. and sells it for 1/. fs. 
ftdatlij supposing that he gains 5 per 
cent., whereas he ought to get one 
shilling m 20s., or 5/. in and not on 
100/.” Now, according to my plain 
understanding, whether a man puts 
out 100/. at o per cent, interest, or 
employs the same sum in trade, and 
at the end of the same period finds 
that he is worth 105/., I conceive 
that he makes 5 per cent, upon his 
investment, or, in otha* words, that 
to increases his capital just one- 
twentieth part, which, as my Walk- 


ingame informs me, is making an 
increase or profit of 5 per cent” 

If the position which your Cor- 
respondent has discovered be re- 
ceived, we shall want some new sys- 
tem of arithmetic, and poor old 
Cocker and all his descendants may 
be consigned to the shelf, or be made 
into tobacco-pipe lights. 

The observation above quoted is 
not the only one that puzzles me in 
the Birmingham article ; that which 
defies doubt itself is a very long pas- 
sage beginning with, " The indus- 
trious mechanic,” and ending with, 
" one shilling out of sixteen.” I 
have endeavoured to unravel it, but 
without effect, unless my having, 
made up my mind to suppose that 
some great truth is intended to be 
conveyed, which the writer did not 
think it prudent to state in com- 
monly intelligible terms, may be said 
to be the effect of my repeated trials 
to understand it. 

I ought to observe that you have 
afforded an antidote to the error of 
your " Constant Reader,” in the quo- 
tation which you have given from 
Mr. Evans’s book, where he observes 
that, " For instance, 5 per cent, 
added to 100/. increases it to 105/.” 
But as this quotation may not meet 
the eye of a nasty reader, I take the 
liberty to request the insertion of 
these remarks ; and I beg to be per- 
mitted to say that your compliance 
will induce me to forward, for jour 
Magazine, a few rules appUc&bmf^ 
all cases where profit and discount 
can be the subject of consideration*^ 
lam. Sir, 

Your obedient servant, 

M.T., , 

Fenchurch-street. 


INQUIRY. 

NO. 88. — DTEING AND TARNISHING. 

Sir, — Will any of your readers 
oblige me bv a receipt for the best 
mode of dyeing Ivory Scarlet ; also 
for putting a high polish, without a 
great thickness of varnish, upon hard 
wood? 

j 
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MECHANICAL EFFECT OF ELECTRICITY 


The Mechanical Effects of Elec- 
tricity are exhibited in its power of 
impelling and dispersing light bodies ; 
of perforating, expanding, compress- 
ing, tearing, and breaking to pieces, 
all conducting substances through 
which it is sufficiently powerful to 
force its passage. 

If a light wheel, having its vanes 
made of card paper, be made to turn 
freely upon a centre, it will be put 
in motion when it is presented to an 
electrified point. The wheel will 
always move from the electrified 


point, whether its electricity is posi- 
tive or negative. Jn this experiment 
the current seems to be produced by 
the recession of the similarly elec- 
trified air in contact with the point, 
and therefore the circumstance of 
the wheel turning in the same direc- 
tion when the electricity is negative, 
cannot, as Mr. Singer has remarked, 
be considered as any proof of th$ 
existence of a double current of the 
electric fluid. As an illustration take 
the following experiment : — 



Place upon an insularing stem a 
light wheel of card paper, properly 
suspended upon pivots, as repre- 
sented in our Plate, and introduce it 
between the pointed wires (AB) of 
the universal discharger, placed ex- 
actly opposite to each other, and at 
the distance of Httle more than an 
inch from the upper vanes. Then 
having connected the wire A witty 
the positive conductor, and the wire 
B with the negative conductor, of an 
electrical machine, the little wheel 
will revolve in the direction AB ; 
and if the wire B is connected with 
the positive end, and A with the ne- 
gative end, the morion of the wheel 
will be from B to A. The transmis- 
sion of a small charge through the 
wires, by an insulated jar, wul pro- 
duce the same effect. 

The preceding experiment, ima- 
gined by Mr. Singer, is considered 
by him as a proof that there is only 
one electric fluid, and that it passes 
from the positive to the negative 
wire ; for, if there were two electric 
fluids, he concludes, “ that the wheel 


being equally acted upon by each, 
will obey neither, ana remain sta- 
tionary.” — Chemist. 


INTERESTS OF 8CIENCE versus POPU- 
LAR PREJUDICES. 

Sir, — Allow me to express my sur- 
prise and disgust at the sentiment 
expressed by your Correspondent, 
calling himself ‘ ‘ A Medical Header,” 
in your 6f>th Number, respecting 
resurrection-men . He says, speaking 
of the employment of destructive 
powder deposited in coffins for the 
purpose of blowing resurrection-men 
up — “ that it would be well to blow up 
the whole of them! 9 ' than which a 
more inhuman and barbarous senti- 
ment could not, in my judgment, 
have been uttered ; for is it not evi- 
dent that the interests of science, in 
the present state of our laws, render 
the practice of body-stealing abso- 
lutely necessary, unless this “Me- 
dical Reader” is pr 
that ignorance 
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anatomy and surgery is an evil of 
less magnitude to tne interests ^ of 
the community than the tolerating 
of the practice in question ? This, 1 
suspect, he will never be able to do 
to tne satisfaction of any one unpre- 
judiced and intelligent man in the 
country ; and therefore the only pos- 
sible effects that can be produced by 
a sentiment so abominable as that 
which he has ventured to express, 
must be to foster the prejudices of 
ignosance, and to inflame the vulgar 
mind still more against a class of 
individuals, who, after all, are merely 
the machines or instruments of others. 
This writer, to be just, and effectually 
to accomplish his object, should 
begin with the old sinners — the em- 
ployers of resurrection -men, by 
“blowing-up” the Clines, the Coo- 
pers, the Lawrences, the Abemethys, 
and all the rest of the masters and 
teachers of anatomy and surgery, 
together with the schools and col- 
leges to which they belong, and let 
us revert back to a state of profound 
and contented ignorance on the noble 
sciences in question. Without this, 
it is evident that, if all the resurrec- 
tion-men in existence were “ blown 
up” to-day, your “ Medical Reader” 
would have a fresh set to “ blow up” 
to-morrow. Then, jas to this state 
of ignorance, let us suppose this 
“ Medical Reader” to require, in his 
own person, the performance of some 
critical operation in surgery, such, 
for instance, as the amputation of a 
limb at the hip-ioint, tne operation 
for strangulated hernia, or cutting 
for the stone or fistula, or even the 
comparatively simple operation of 
introducing , the catheter into the 
bladder in th$ distressing case of a 
suppression of urine ;* what would 

* This latter is a case on which 1 speak 
feelingly, having, some years since, in a 
dangerous illness, had my water drawn 
off, for eight successive days and nights, 
by .that most eminent practitioner, Mr. 
Thomas Blizard. The gratitude and 
regard which I felt towards him for his 
skill and kindness on that occasion, are 
as fresh in my recollection, at this dis- 
tance of time, as if the cause which ori- 
ginated them had only been the occur- 
rence of yesterday. In short, to his at- 
tention and skill, I am indebted for my 


then be his feelings respecting the 
ignorance and incapacity of the pro- 
lessors of the surgical art, which his 
sentiment, if carried into complete 
effect, is alone calculated to produce ? 
'Die skilful performance of these de- 
licate and difficult operations can 
only be attained by practice, I pre- 
sume, in the first instance, upon the 
dead subject, and by an unwearied 
application to the study of that most 
complex and admirable piece of me- 
chanism made by the hand of the 
Deity, in its auiescent state, before 
their beneficial results can be made 
practically applicable to the living 
body. 

lit not this “ Medical Reader” 
iofer,that I would willingly consign 
the bodies of my friends and dear 
relations to rite dissecting-room. No, 
Sir ; this I would undoubtedly pre- 
vent by every reasonable piecautioa 
in my power : but I would not pio- 
tect the dead by the employment of 
any murderous means or destruction 
directed fugainst the living, in a case 
where, after all that can be said on 
the subject, -the inj urv to the dead is 
merely ideal, while tne good which 
results from it to the living is mani- 
fest and isdispntable. For my own 
part, 'I must confess, that the few 
occasions in my life-ou which I have 
had an opportunity of visiting a dis- 
secting-room, much of .the disgust 
and horror which the scene is calcu- 
lated to produce, was subdued and 
overpowered by a stronger feeling of 
commiseration at the sight of so 
many young men poring over the 
putrid objects of them study, at the 
imminent risk of imbibing disease 
at every pore, and .of inhaling tne 
pestilence of death at every breath 
they drew. At all events, so long 
as the laws remain what they are 
respecting body-stealing, and so long 
&8 this is the only way left open to 
procure subjects for the improve- 
ment of the surgical art, we might 
at least expect mat every friend of 
science, and especially that every 
friend of medical science, would 
look with some degree of lenity, and 
express himself with some degree of 
moderation, upon the practice. 

I pannot, Sir, truly designate my- 
self * “ Medical Render;” still less. 
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I lament to say, can I call myself 
anatomist or surgeon ; and therefore, 
in all these respects, 1 am no more 
interested in the question at issue 
than the meanest member of the 
community. What I presume to 
call myself, and what I flatter myself 
I really am, is, that I am 

A Lover of J ustice. 

December 25th, 1824. 


is often fatal to the patient, so the 
thorough knowledge of it is certainly 
to be considered a point of no smau 
importance. 

I augur, from your well-known 
impartiality, that you will insert this 
answer to T. M. B., and by so doing 
you will oblige, 

Medicus. 


Sir,— -Although I have taken in 
your publication from its commence- 
ment, I should not have trespassed 
on your time, had I not seen, m last 
week's Magazine, some observations 
by your Correspondents T. H. B. and 
T. M. B. relative to the enormity of 
disturbing the dead in their last rest- 
ing-places. Perhaps these Gentle- 
men are not aware, that it is impos- 
sible for any man to exercise the! 
profession of medicine without an in- 
timate knowlege of the parts of the 
human frame, and the functions of 
all the vital organs, which cannot be 
acquired in any other way than by 
Retail dissection ; the toil Of which; 
combined with the noisome stench 
attending it, ought, I think, to 
shield us from the scoffings of those 
persons who do not know how abso- 
lutely necessary a perfect acquaint- 
ance with anatomy is to the medical 
student. That great luminary of our 
profession, the late John Hunter 
used to observe, that for a man to 
practise surgery without knowing 
anatomy, was like a child in a pow- 
der-magazine with a lighted match 
in its hand. Your Correspondent 
very facetiously says, “ Why do not 
the surgeons bequeath their own 
bodies ror dissection?” to which I 
beg leave to answer, that if every 
medical man in the United Kingdoms 
was to surrender up his carcase after 
death, still would' there be not one- 
fortieth part enough to satisfy the 
remainder of. the living fraternity. 
Op an average, there is in London at 
this time eight or nine hundred me- 
dical students, every one of which 
number ought carefully to dissect 
two or three bodies before entering 
upon his duty as a surgeon. As the 
ignorance of this par t of our science 


SUPERIOR PROCESS OF WASHJNG- 
OVER EMERY. 

The genuine Emery-stone is brought 
to us from Naxos, one of the islands 
in the Greek Archipelago. It is found 
in hard, compact, stony masses, of & 
bluish purple colour, interspersed 
with pyrites. These lumps of emery 
hre used in their native state, in Swe* 
den, to shape porphyry into slabs, 
mortars, &c. ; being held firmly 
against the masses of porphyry, 
whilst the latter are turned in large 
lathes, moved by the power of water. 
They are also used in this country 
by the glass-cutters to turn their 
cast-iron laps into shape,* and the 
emery made from them is greatly 
preferable to any other in its effects 
upon the articles to be cut or abraded 
by it, owing to its great hardness. 
Inis valuable property of hardness, 
however, has increased the difficulty 
of manufacturing emery from it; 
and, accordingly, substitutes have 
been found for it, which fall vastly • 
short, indeed, in this very desirable 
quality. 

Mr. John Isaac Hawkins has lately 
introduced a mode of preparing emery 
for nice purposes, which appears to 
bfc of a very superior description. 
He was led to it by finding that the 
emery commonly sold was totally 
inefficient for the purpose he had in 
view, namely, grinding two flat sur- 
faces of hard cast-steel accurately ; 
as the workman found that only a 
few of the coarser parts of the emery 
scratched the surfaces of the steel 
plates, and kept the remainder of it 
from acting at all ; and, in fact, that 
his labour was in vain. On this, Mr. 
Hawkins thought of applying a pro- 
cess which he had seen used in Liver- 
pool for washing-over ctiemond-dust n 
to be used in watch-jewelling, to 4 
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emery ; and in order to be sure 
that nis emery should be of a good 
, quality, he took the precaution of 
purchasing, at an eminent emery- 
maker’s, a quantity of those small 
lumps or grains of emery which had 
longest withstood the action of the 
cast-iron runners and bed, and thus 
ensured the hardness of the emery. 
These lumps he caused to be reduced 
to powder in a mortar of cast-iron, 
and then sifted the powder into dif- 
ferent varieties, by passing it through 
a series of wire-sieves ; the first sieve 
having 20 squares in the inch, the 
•next 30, and so on to 80 : and thus 
he obtained eight different degrees of 
emery. 

He next treated the emery which 
had passed through the finest sieve, 
•by washing it over in the same man- 
ner as the diamond-dust was treated, 
namely, in oil, which held it impended 
for a much longer time than the water, 
which is usually employed for this 
process : and in this wav he obtained 
a series of emery, which had floated 
one minute, five minutes, ten minutes, 
fifteen minutes, twenty minutes, forty 
minutes,and eighty minutes; amongst 
which he found every variety neces- 
sary for his purpose, and deposited 
them in separate boxes for use, num- 
bered according to the minutes they 
had floated; and he could thus, at 
any subsequent period, be certain of 
producing other emeries of the very 
same description. 

We need hardly add, that, by using 
these latter emeries in succession, 
beginning with the coarsest, he not 
only very soon accomplished the 
object he had in view, but has also 
since employed diem in grinding 
three flat circular plates of cast iron 
to perfectly plane surfaces, correct- 
ing, as usual, the tendency in either 
to become concave or convex, by 
means of the third plate. 

Emery hard enough to cut Rubies . 

Mr. Hawkins, pursuing the same 
practice of selecting those grains of 
emery which resisted longest the 
action of die pesde and mortar, 
eventually obtained some so hard as 
to be capable of cutting a ruby, when 
employed in a similar manner to 


diamond-dust in watch-jewelling. He 
has also found it desirable some- 
times separate his emery, by 
washing it over in one, two, three, 
four, and five minutes, and so on, as 
before mentioned. 

Sapphires found in the Greek Emery 
Stone. 

The Editor of the Technical Repo- 
sitory states, that he has lately treated 
some portions of the Greek emery- 
stone by grinding them to powder 
between two flat and hard steel sur** 
faces, and washing off the lighter parts 
in oil : he then placed a small portion 
of what had subsided, after floating 
only half a minute, upon a slip of 
glass, and examined it in the micro- 
scope, under a highly-magnifying 
power, and found that many parts of 
it had entirely withstood the grind- 
ing action (except only their being 
separated from the mass), and were, 
in fact, perfectly crystallized sap- 
phires ! 


NRW SET OF CALCULATING RODS. 

At a recent Meeting of the Astro- 
nomical Society of London, there 
was read a deenption, drawn up by 
Dr. Gregory, of a Box of Rods, 
named the Rhabdological Abacus, 
which had been presented to the 
Society by the family of the late 
Henry Goodwin, Esq. of Blackheath. 
It appears that these rods were in- 
vented by Mr. Goodwin, for the 
purpose of facilitating the multipli- 
cation of long numbers of frequent 
occurrence. They were probably 
suggested by Napier’s rods, and are, 
for the purposes which the inventor 
had in view, a great improvement 
upon them. The rods, which are 
square prisms, contain, on each side 
successively, the proposed number 
in a multiplicand, and its several 
multiples, up to nine times ; and 
these, in the several series of rods, 
are repeated sufficiently often to serve 
for as extensive multiplications as are 
ever likely to occur. Thus, if the 
four faces of one rod contain, re- 
spectively, once, twice, three times 
and four times, a proposed multipli- 
cand, another rod will exhibit. In 
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like manner, twice, three times, four, . 
ffod five times the same ; a third rod, 
three, four, five, and six times the 
same ; a fourth rod, four, five, six, 
and seven times the same multipli- 
cand ; and so on to nine, and, in seve- 
ral cases, more rods. 

The numbers are arranged uni- 
formly upon equal and equidistant 
compartments, while at a small con- 
stant distance to the left of each 
product stands the number 2, 3, 4, 
6, &c. which it represents. Hence, 
in performing a multiplication, the 
operator has only to select from the 
several faces of the rods the distinct 
products which belong to the respec- 
tive digits in the multiplier — to place 
them in due order above each other 
— to add them up while they so stand, 
and write down their sum, which is 
evidently the entire product required, 
and obtained without the labour of 
multiplying for each separate pro- 
duct, and even of writing those pro- 
ducts down. For still greater conve- 
nience the rods may be arranged upon 
a board, with two parallel projec- 
tions placed aslant, at such an angle 
as of necessity produces the right 
arrangement. There are blank rods 
to place on those lines which accord 
with a cypher in the multiplier, and 
the arrangement may easily be car- 
ried on from the bottom product 
upwards, by means of the indicating 
digits. 


A QUESTION IN OPTICS. 

Sir, — As a subject likely to excite 
some little consideration, as well as 
research, amongst your numerous 
readers, and for the purpose of de- 
ciding a controversy which has ariseu 
between a few friends, not very ca- 
pable of experimental determination, 
I make no apology for requesting 
the insertion of tike following ques- 
tion in your Magazine. 

What is the greatest distance at 
which the human sight, under every 
most favourable circumstance of light 
and situation, can discern the hands 
and figures of an ordinary tufret- 
clock (say four feet in diameter), so 
a§ to tell the hour ? 

It is conjectured, that the even- 
ing, wheu the sun’3 rays may be al- . 


most reflected horizontally from the 
face of the clock to the spectator’s 
eye, would be the most favourable 
time of the day, and that across 
water would be the most advantage- 
ous situation ; but inasmuch as the 
extent of diminution of the angle 
under which the hands and figures 
are observed, by the increased dis- 
tance, must be limited to the size 
laid down by writers on optics, as 
capable of exciting a sufficient image 
upon the retina of the eye, there 
must be an extent beyond which 
every aid, save that of a telescope, 
is unavailing. 

If some of your inquiring readers 
will assist our discussion of the ques- 
tion, by an investigation of the fore- 
going principles, they will oblige 
their co-operator, and 

Your constant Reader, 

8 . 


SIR HUMPHRY DAVY’S COPPER 

sheathing! 

His Majesty’s ship Samarang, of 
28 guns. Captain David Dunn, ar- 
rived on the 25th of December at 
Portsmouth, from Halifax, after a 
tempestuous passage of nineteen days. 
“ We understand (says a Portsmouth 
Paper) the return of the Samarang 
to England, after being so few months 
on the North American station, is 
occasioned by a discover of the 
complete failure of Sir Humphry 
Davy’s experiments to preserve ships’ 
coppers from decay. The Samarang 
was fitted out at this port under that 
eminent chemist’s direction,with the 
zinc preservers attached to the sheath- 
ing metal, by means of which, pro- 
ducing galvanic action, it was ex- 
pected the copper would be pre- 
served from corrosion ; but it is 
proved, that though the oxidation of 
the metal is prevented by the defen- 
sive action of the iron, the animal- 
cule which this oxidation used to 
destroy now prey in such security 
upon the vessel, that the bottom of 
the Samarang is covered with worms, 
barnacles, and sea-weeds, to a degree 
which prevents her from being steered 
with necessary safety : she is, there- 
fore, returned to Bagii&iid to be docked 
and recoppered.” . 
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Sing plates for engraving. 

' In Germany, artists have begun 
to substitute sine plated instead of 
copper plates, and also instead of 
stone, tor engravings. The artist 
draws on the zinc as on stone, and 
the expense of engraving is thus 
saved. A large work, being a col- 
lection of monuments of architecture, 
from zinc plates, has already appeared 
at Darmstadt, and is highly spoken 
of. The process is said to unite the 
economy of lithography with the 
clearness of copper engraving. 


TO MEA8URE THE CONTENTS OP 
PIPES. 

. Square the diameter of the pipe in 
inches, and the product will be the 
number of lbs. of water, avoirdupois, 
con twined in every yard's length of the 
pipe. If the last figure of this pro- 
duct be cut off or considered as a 
decimal, the remaining figures will 
give the number of ale gallons in a 
yard's length of the pipe ; and if the 
product consist only of one figure, 
this figure wjll be tenths of an ale 
gallon. The number of ale gallons, 
divided by 282, will give the number 
of cubic inches in every three feet of 
the pipe, and the contents of a pipe 
of greater or less length may be 
found by proportion. 


PRESSURE AND RAREFACTION OF 
THE AIR. 

The pressure of the air, and its 
rarefaction by heat, are excellently 
illustrated by the following simple 
experiment : — Take hold of a wine 
glass with your right hand, and 
with your left put into it a small 
piece of burning paper. When the 
paper has burned for a few seconds, 
strike the mouth of the glass against 
the palm of your left hand, and it 
will remain m-jaly fixed to it for a 
considerable time. The cause of 
this is, that the internal air is so rare- 
fied by the burning paper, that the 
pressure upon the inside of the glass 
is greatly diminished. The equili- 
brium, tnerefore, of the pressures 
upon the outside and inside of the 
gun being destroyed, the glass must 


adhere to the hand tiH that equili- 
brium is restored. 


MATHEMATICAL HABITS. 

J oseph Sauveur, the eminent French 
mathematician, was twice married: 
the first time he took a very singular 
precaution — he would not meet the 
lady till he had been with a notary 
to nave the conditions, which he in- 
tended to insist on, reduced into wri- 
ting, for fear the sight of her should 
not leave him sufficiently master of 
himself. This, says Dr. Hutton, 
was acting very wisely, and like a 
true mathematician, who alwavs pro- 
ceeds by rule and line, and maxes his 
calculations when his head is cool. 


8QUARING THE CIRCLE. 

Sir, — After so much has appeared 
in your valuable Journal respecting 
“ Squaring the Circle/’ I feel that 
some apology is due for trespassing 
on your readers with a few further 
observations on the subject. 

Several of your intelligent Cor- 
respondents have sufficiently demon- 
strated, that a method of squaring 
the circle geometrically still is, ana 
probably must ever remain, a desi- 
deratum in mathematics. But I have 
not observed that any one has at- 
tempted to show how nearly this may 
be effected mechanically $ and, there- 
fore, the information, which it is the 
purpose of this letter to convey, may 
possibly be - new, as well as useful, 
to some of your readers. It is hardly 
necessary to premise, that the object 
is to construct a square, the area of 
which shall be equal to the area of 
a given circle, and the length of the 
siae of which shall be expressed in 
parts of the diameter, or of the radius 
of that circle. The nearest whole 
numbers by which this can be ef- 
fected are, probably, 8 and 9 ; that 
is, if the diameter of the given circle 
be divided into nine parts, the side 
of the square which shall nearly 
equal it in area, must be eight or 
those parts. This will rather exceed 
the truth; and it is impossible to do 
It exactly, although the error may bt 
reduced to a teas quantity than any 
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( that can be assigned. For instance, 

* a still closer approximation may be 
derived from dividing the diameter 
of the circle into 360 parts; then 
shall the side of the square equal 
319.041669, &c. of those parts, 

. nearly. The square of this number 
will be rather less than the area 
of the circle, and the square of 
319.041867 \Vill exceed it ;, but 
these numbers do not differ till we 
come to the ten-thousandth place of 
the decimals, and then only by 2 ; 
therefore the first number is within 
2- 10,000th parts of the truth; and 
-it may be seen by inspection, that 
the ratio of the numbers to each 
other is nearly as 8 to 9. 

It is evident that there are no li- 
mits to this approximation ; but the 
above will probably be found suffi- 
ciently near to the truth for all me- 
chanical purposes. 


MANUFACTORY OF 0R6ANZINE. 

Sir, — I have heard a good deal 
lately of the improvements which 
Mr. JBadnall, iun. of Leek, Stafford- 
shire, has made in the machinery for 
the manufacture of Organzine, Sew- 
ing Silks, dec. Being desirous of 
gaining information respecting these 
improvements, and thinking that, if 
they are really improvements, they 
cannot be made too public, I have 
taken the liberty of troubling you, 
as, from the great name and exten- 
sive circulation of your Magazine, 
it appears to be the best medium for 
such inquiries. 1 should conceive 
that, the patentee can havejao objec- 
tion to reply to & few queries, as a 
full. answer .to. themcaanot but be 
generally useful. 

It is said tfyaf by an union of ope- 
rations this machine will, 'in compa- 
rison with thepresent method, effect 
a saving oithirtyper cent. Is this- 
true? and if true, horn is such very . 
great and important saving to be ef-* 
Jected? Is the silk so manufactured' 
equal in quality to that which is made 
by the present machinery ? I^arti- 

those which have hitbertobw mad$ 
upon the common wheels have been 
always considered very good. 


The amazing advantages promised 
by this new method are certainly 
worthy of attention, as they must <u 
real ) enable this country to enter 
into a successful competition with all 
others. If the patentee should choose 
to notice this inquiry, probably be 
would have no objection to give all 
the information in his power as to 
terms, &c. and who is his agent. 

I am. Sir, 

Your obedient servant, 

A Constant Rbadbb. 

P. S. Are these improvements ap- 
plicable to the manufacture of suk 
for lace and tram ? 


SINGULAR OPTICAL DECEPTION. 

When the wheel of a carriage in 
motion is attentively viewed through 
vertical bars, such as the rails ot a 
palisade or the laths of a Venetian 
blind, the spokes appear to bend 
downwards, and more or less so as 
they are situated farther from or 
nearer to the spoke which happens 
to be vertical, and which always ap- 
pears to be perfectly straight. Dr. 
Mark Roget, in a paper which he has 
addressed on the subject to the Royal 
Society, explains this curious pheno- 
menon by supposing that the impres- 
sion made on the retina by a pencil 
of rays, when sufficiently vivid, con- 
tinues for some time after the cause 
has ceased. He thinks it even pos- 
sible to estimate the actual duration 
of any impression on that organ, 
from the apparent velocity of the 
spokes. 



NEW PATENTS. 


Louis Lambert, of No. 10, Rue-de-la- 
Gout, Paris, France, but now residing 
at No. 29, Cannon-street, London, Gen- 
tleman « for certain improvements in the 
material and manufacture of paper. Dated 
Nov. 23, 1824. 

John Osbaldeston, *of Shfre Brow, 
Bl^burn.L^atiufe^ralioo^weavTr; 
for an 4mp wvedm£th<^£4tak5fcg hfealtiS - 
to he made , in; the wmvmmm cottom 
silk, woollen, and ether, cloths. Dated* . 
No^y.29,I8^ r 
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with transparent and coloured figures, 
which he cal Li Diaphaue Stuffs. Com* 
nmnicated to him by a certain foreigner 
residing abroad. Dated Nor. 25, 1824. 

William Shelton Barnett, of New Lon- 
don -street, London, merchant; forcer- 
tain improvements in ships* tackle. Dated 
Nov. 25, 1824. 


an improvement or improvements appfi* 
cable to guns and other fire-arms. Dated 
Dec. 18, 1824. 


David Gordon, of BasinghaU-street, 
London, Esq.; for certain improvement^ 
in the eonstroction of carriages or other 
machines to be moved or propelled by 
mechanical means. Dated Dec. 18, 182%. 


Thomas Hancock, of Gos well-mews, 
Goswell-street, Middlesex, patent cock- 
mauufacturer; for a method of making 
or manufacturing an article which may 
he applied to various other useful pur- 
poses. Dated Nov. 29, 1824. 

William Furnival, of Anderton, Che- 
shire, salt-manufacturer ; for .certain 
improvements in the manufacture of salt. 
Dated Dec. 4, 1824. 

William Weston Young, of Newton- 
cottage, Glamorganshire, engineer; for 
certain improvements in manufacturing 
salt j part of which improvements are 
Applicable to other useful purposes. 
Dated Dec. 4, 1824. 

John Hillary Suwerkrop, of Vine- 
street, Minories, London, merchant; for 
an apparatus or machine, which he de- 
nominates a Thermophore, or a porta- 
ble mineral or river water-bath and li- 
nen-wanner; and also; /for other appa- 
ratus or machines connected therewith 
for filtering and heating water. Com- 
municated to him by a certain foreigner 
residing abroad. Dec. 4, 1824. 

George Wycherley, of Whitchurch, 
Shropshire, saddler; for certain new 
and improved methods of making and 
constructing saddles and side-saddles. 
Dated Dec. 4, 1824. 

Robert Dickenson 
Southwark, Surrey; 
air-chamber for vanoi 
Dec. 7, 1824. 

John Thompson, of Pembroke-place, 
Pimlico, and of London Steel-works. 
Thames- bank, Chelsea ; for an improved 
mode of making refined, or what is com- 
monly called cast-steeL Dated Dec. 9. 
1824. 


, of Park-street. 

for an Improved 
is purposes. Dated 


Robert Bowman, of Aberdeen, Scot- 
land, chain-cable maker; for an Improved 
apparatus for stopping, releasing, and re- 
gulating chaiuand other cables or vessels, 
which Be denominates elastic stoppers. 
Dated Dec. 9, 1824. 

William Moult, of Lambeth, Surrey, 
engineer; for an Improvement or im- 
provements in water-working wheels. 
Dated Dec. 9,1824. 


Sir William Congreve, of Cedl-street, 
Strand, Middlesex, Baronet; for an 
'in^roved gas-meter. Dated Dec. 14, 




Davis, of Upper East Smitn* 


Upper East Smitn- 

Mk-mk er 5 for 


Samuel Roberts, of Park-grange, near 
Sheffield, Yorkshire, silver-plater; for 
an improvement in the manufacture of 
plat&l goods of various description*. 
Dated Dec. 18, 1824. 

Pierre Jean Baptisti Victor Gosset, of 
Clcrken well-green, Middlesex; forcer- 
tain improvements in the construction 
of looms or machinery for weaving vari- 
ous sorts of doths or fabrics. Dated 
Dec. 18, 1824. 


Joseph Gardner, smith, and John 
Herbert, carpenter, both of Stanley 
Saint LeonanTs, Gloucestershire; for 
certain improvements ou machines for 
shearing or cropping woollen doths. 
Dated Dec. 18, 1824. 


William Francis Snowden, of Oxford- 
street, Saint George Hanover-sqnare, 
Middlesex, mechanist ; fora wheel-way, 
and Its carriage or carriages, for the con- 
veyance of passengers, merchandize, and 
othe r things, along roads, rail and other 
ways, either on a level or inclined plane, 
and applicable to other purposes. Dated 
Dec. 18, 1824. 


John Weiss, of the Strand, Middlesex, 
surgical instrument-maker and cutler ; 
for certain improvements on exhausting, 
injecting, or condensing pumps or sy- 
ringes^ and on the apparatus connected 
therewith : and which said improvements 
are applicable to various useful purposes. 
Dated Dec. 18, 1824. 


CORRESPONDENCE. 


Mr. BantLRtyne*8 letter in our next. 

R. H. would see from last Number 
that he had been anticipated in his ex- 
planation. 

Communications received from — G. W. 
—Mr. Paaley— M. J.— A Staffordshire 
Farmer and Lpnd-Drainer— -Anti-Caio- 
nade — Major— J. G. H.— W. S.— Phi- 
iotechmis— Mr. Burridge — Joseph Hall 
— Stnltus— A . F. M . — Inquirer — A White- 
smith— D. T.— A Discharged Dock -yard 
Man— P. Niauno. 


~ tee Bffitor. K^mfrUd 

LACEY, 65, Paternoster-row, Londoa. 


Priafo4tyNRniMY,Bdt-oowt,flect-Mreofe 
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IMPROVED POTATO-WASHER. 

Sir, — I n Number 23, for Jan 81, 
of your highly Useful and interest- 
ing publication, you have described 
a Machine for washing Potatoes. 
A multiplicity of other engagements 
has heretofore prevented me from 
introducing another to your notice, 
which I consider to possess great ad- 
vantages over that ; as, in the first, 
two persons are required to lift the v 
potatoes from the trough, while in 
mine they are discharged by one 
person only, with very little exertion. 

I send you three illustrative Draw- 
ings, namely, a back and front per- 
spective, and a profile view. The 
letters refer to the same parts in each. 

Description. 

A B is a wooden trough, on four strong 
legs, of which I shall call A the front, and 
B the back. 

C, a hollow cylinder, consisting of two 
circular wooden ends, which are con- 
nected together at their circumference 
by rails or spars ibout one inch square, 
and about the same distance apart. Eight 
or ten of these rails are framed together 
to form a door, A, which is made fast by 
two bolts sunk flush in the first rail ; these 
bolts shoot into the two circular ends. 
This cylinder is fixed on a strong wooden 
axis, about two inches diameter. Which 
passes through the two ends and the 


whole length of it, and on which it re- 
volves, ‘being turned by the winch, D. 

E H.a hood or cap,, to prevent the 
watci m the trough (which should be 
nearly full) from being driven over the 
end by the cylinder when in motion. 

FF are two upright aVms, wings, or brack- 
ets, springing from the 'sides oft he trough, 
close to the hollow in\whieh the axis 
works. As these ata&vw* the purpose of 
the jib of a crane, they must be carried 
as/ar forward as to allowlhe cylinder to 
6Tear the front edge of the trough. 'Hie 
edges of these wings, from c to b, must 
rise very bold, nearly a segment of a 
circle, of which dc must be the radius ; 
and from a to b they should form an in- 
clined plane. 

abc Is a ledge projecting a little from 
the outside of each wing, and running 
in a directibii parallel With the edge of 
it, only a little below the edge. f l hesc 
ledges must each have a groove or hollow 
to receive the cord op line* and to keep 
it in its proper direction. 

G is a spoilt or shoot, to direct the po- 
tatoes into a basket or other receptacle, 
when they Are discharged from the cylin- 
der. In mV potato-washer this spout 
turns on centres at d> so as to shut iu 
between the wings FF, and occupy less 
room when the machine is not in use. 

e, A long wooden plug, bevelled in- 
wards at the edges, with a strong iron 
ring. By this the water is discharged 
with a sudden impetus, so as to carry ^ 
away the dirt with it. 

At the extreme points, //, of the 
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s not confined, ;tlie axis will gather 
- cord, add' be lifted^ 'with the cy- 

, out of the trough, md farmed 

arflie D 6ther extremity. These am long forward over the f *>»‘ f 
enough to leach along the ledges, a be, , running upon the eduesof&e . 

to*the aids of the cylinder, in each end ; represented at H, fig. f and3. 
of- which is a small strong wire hook. istheii tohe opened,and 
sunk in a hollow, so as to lie flush, and discharged. By reyemng^tho^M^- 
Sing toward the front of the trough, the cylinder will be again lowcred wto 
t. e: in the direction of die. motion. the trough, and the hooks rele^ 

_ „ . , * . the cords. If it be preferred, iitsieau of 

g Js a collar or broad shoulder ^und . | oopg cords may nave pins attached to 
theakiS, and ^tailed' the tofit into holes iu the axis. Wheh 

oyhuder, to > ke£p ^ ^ ^ the cylinder is full, it weighs about 90 lbs. 

and to the sides of the trough. ^ \ ; a boy of eight or ten years old may raise 

The cylinder of my machine is about it with ease. If the cylinder be only m 
20 iuchesin diameteiv*ndi9 inches long, p^t filled, it will retire more strength 
This contains a bushel of potatoes. There w WDJ k it.' It is scarcely necessary to 
shttttldbfc just room left for the potatoes - out, that the front feet of the 

■a rrmvH a litrlp* . n ,n^kn V mnef ciifH/MPiit.lv forward 


;o move a iit.tle. 

After turning the cylinder in the 
:rough till the potatoes ire dean, the 
iaesor cords must be laid along the 
edges, a be, and the loops of the cords. . 
wC to l>e attached to the hooks in the ; 
i^is on .each side. The motion is then ; 
to’ be continued; when, As the other ' 
ends of the cords are fixed at Jf, and the i 

• : v*;ii 

;•) .. : i :■? o ■ rr: .v D ; t 


washer must prefect sufficiently forward 
to allow a perpeiiiTicfftaf fTom the centre 
of gravity to tail within the base, when 
the cylinder is raised blit 6f the trough, 
as at Hr^ fig. 4, 3. .... 7 

, I am, Sit, 

Your obedient servant, * 

■ ' . ; . . : ■ ' ■ c.:w. 

*fov. Ifith, ld24. 


JO ILIN G POTATOES. 

(From the preceding Cvrwpondent.) 



* eYCiy’jW 5 ? 11 ^ ^ • 

opportunity of procuring a Potato- 
Steamer, such eayou describe ibthe 
same Number ( 23 ), I bey leave to. 
mention -another economical plan, 
by which a large ouantity of potatoes 
may be bo 8 ed with^veiy little fuel. 
For this purpose I have two strong 
close-wonted .wicker baskets, which 
fit the toride of my copper, each 
holding abushel 4 these, when filled^ 
withpotatoes, are lowered into aha 
Hftedxfut of the copper by a FjlJf y» 
fixed above, and a rope, to which is 

-uefanded a stretcher and hooks^ 


similar to what Ihave seen used ini 
London to crane up 'crates o’f glass/ 
earthenware, 6 tc. with (see prefixed 
figure). Ay this contrivance the hot 
Water* drains away from the pota^ 


* I believe tKewater in which potatoes' 
ind Other roots are .boiled .is noxious irt 
its qualities ; perhapsit is owing to thiA 
being commonly retained with, the ?***- 


toes, or (to giving j 


pes raw, or [ 


"■'T-**'?* * v o' • *^-0 JTT? — T” Z 

I baa sort to pigs, that Bonington Mow, 
bray says they are injurious and deterio- 
rate the meat. I have fattfedmfiriy with 
talf mealy potatoes (golden duns) and 
Btdf bfirtey dour, and my bacon has beetj 
jenerally much admired. _ . _ A 
3 2T 
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joes, wken boiled, into the copper, 
and Is Teady boiling for the other 
basket to be immersed. By this plan 
a large quantity may be boiled quickly 
in succession, with a trifling addition 
of fuel, amd now and then supplying 
the waste of water caused by e vapo- 
ration. I h&Ve had this machine in 
use three winters, aiid, by these con- 
trivances, a boy, about 16 years old, 
washed and boiled for me, in one 
winter’s day, about 22 bushels of 
potatoes, besides picking them up 
and bringing them about 40 or 50 
yards to the pump. 


v EVAPORATION. 

It appears, from a long series of 
observations made by Doctor Bos- 
tock, that the following is the com- 
parative rate of Evaporation, during 
the different months of the year, from 
a circular area of watefr, two inches 
in diameter : — 


For January. ....... *28? gr. per hour 

February *400 

March *31)3 

April --no observation 

May -897 

June .......... *930 

July *983 

August *932 

September ....*555 

October ...... *346 

November .... *369 

December. *392. 


The average of the whole is 501 
grjper hour. 

The greatest quantity of evapo- 
ration in one hour was 175 gr.; it 
was on the 4th of August, 1813 : the 
least quantity of evaporation was on 
the 12th of November, 1812, when 
no Iqss of weight could be perceived. 
The greatest winter evaporation was 
oft the 28th of November, 1812, 
amounting to 108 gr. ; and the least 
summer evaporation on the 5th of 
August, 1813, amounting to *25 gr. 
per hour. 

It appears that when the state of 
thermosphere is attended by either a 
yery low or a very high .bArom«ter,it 
is less favourable t&eraporotifanthui 
the'mtermcdiate state* Nor does it 
teem unreasonable that this should 


be the case. Damp or wet weather, 
which is generally accompanied by 
a low barometer, is obviously unfa- 
vourable to evaporation ; while,when 
the barometer is high, the atmosphere 
may be supposed to be more nearly 
saturated with moisture, and there- 
fore less disposed to receive an addi- 
tional quantity, 

A close connexion was also ob- 
served between temperature and the 
rate of evaporation. 


TO THE PROPRIETORS OF LARGE 
MANUFACTORIES. 

Gentlemen, 

I take this mode of addressing you 
on a subject in which you are deeply 
interested, conceiving it to be the 
most likely channel through which 
the communication I have to make 
may reach you generally. 

I believe there is no difference of 
Minion how upon the question of 
giving education to the lower orders, 
or on the advantage of intellectual 
improvement to persons in the hum- 
blest condition ot life ; there has, in 
consequence, been, for some time, 
a general desire to afford to the people 
the means of instruction, and schools 
for teaching reading and writing have 
been multiplied in every part of the 
country. 

But in merely teaching the people 
to read we only open to them the 
door to knowledge, and, unless we 
can induce them to pass the portal, 
the stores which lie within vriU re- 
main useless to them. The people 
of die different Asiatic nations have, 
for an unknown period of time, had 
the advantage of being taught to 
read ; but their languages supplying 
no practically useful works to which 
they cotdd nave access, no benefit 
followed the attainment, and they 
have not advanced their own condi- 
tion beyond what itappeors to have 
been two thousand year® ago, and 
have not been able to furnish one 
solitary contribution .to those meads 
which minister to human happiness 
and eq$6yment. *' 

The necessity, thejrefore, of doing 
something more than ' merely teach* 
mg the people to rcad, haa-not, Jat- 
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terly, escaped observation, Libraries, 
supported by subscriptions and do- 
nations from the higher orders* have 
been formed in different places for 
the use of mechanics and artisans ; 
'and establishments for teaching them 
the branches of science connected 
with their respective employments, 
upon the plan of the lectures given 
to mechanics in the Andersonian In- 
stitution here, have been made ip 
Edinburgh and London, and in seve- 
ral of our large manufacturing towns. 
.AU this i$ m excellent spirit, and 
calculated to do much good. But to 
make these measures effectually and 
permanently useful, I am satisfied, 
from the observations which I have 
had an opportunity of making, that 
these establishments, after they, are 
'once set a-going, ought to be sup- 
ported ana conducted, in a great 
"measure, by the people themselves, 
in place of being managed, as is the 
case at present. By their superiors. 

We have had sufficient experience 
of the progressive relaxation which 
takes place in the management of 
public institutions by gratuitous di- 
rectors from the higher classes, 
after, the fervour whicn has set the 
machine in motion has begun to 
subside; and the apathy with which 
the common people soon come to 
receive every thing that is done by 
others, for their benefit, is matter of 
daily complaint. But, whenever they 
can be led to consider the undertaking 
in which they are engaged as their 
Own, its success never ceases to bp 
an object of interest to them. The 
importance, too, which attaches to ; 
the management of such a trust, 
gives rise to honest feelings of self- 
respect, yrliich, besides a value of, 

. peniaps, still greater consideration, 
tiave their weight in keeping up the 
interest I have mentioned. • 

These consequences, which we see 
taking place in the opposite systems 
. of management, I have noticed, flow 
alike from principles inherent in opr 
nature, ana serve to indicate to us 
thatthe more closely we can frame 
our measures for the people; in'eor- 
respondence with their natural feel- 
ings, the more* permanently success- 
ful they are likely to be* 


I have considered -it right to pre- 
face the communication I have to 
make to you. Gentlemen, with these 
few general observations. I wiU now 
proceed to give you an account of a 
little. Institution formed here for the 
improvement of a single body of 
workmen, the history of which will 
show what is possible to be accom- 
plished by each of you in the busi- 
ness of . education, independent of 
wliat may be effected by the greater 
general establishments I have taken 
the liberty of adverting to ; and* if I 
am not mistaken, it will open up 
views with regard to the instruction 
of the people, more efficacious, mote 
easily executed, and more practically 
applicable totbe end, that* any we 
areyet acquainted with. . ; , f . 

The Gas Light Chartered Com- 
pany of this city, in wldcKThbki a 
considerable interest, and of whose 
committee of direction I have for 
some years been a member, -employ 
constantly between sixty and seventy 
men in their works. Twelve of these 
are mechanics, and the remainder 
furnace-men and common labourers 
of different descriptions, forming 
altogether a community not very 
promising as a body to W incited to 
adopt measures, for their own intel- 
lectual improvement. 

A little more than three years ago, 
our manager at the works, Mr. James 
B. Nelson, proposed to these men to 
contribute each a small sum monthly, 
to be laid out in books to form a 
library for their common use; and 
he informed them that, if they agreed 
to do this, the Company would give 
them a room to keep the bodes in, 
which should be heated and lighted 
for them in winter, and in which 
they might - meat every evening to 
read and converse, in place of going 
to the alehouse, as many of them 
had been in the practice of doing. 
That the Company' would further 
give them a r plesent of five guineas 
to set out with, and that the manage- 
ment of the funds, library, and every 
thing connected with the measure, 
should be entrusted to a Commit- 
tee: of themselves, to be naratri ami 
renewed by them at certain tbced 
periods. •:? 
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With a good deal of persuasion, 
Mr. Nelson got fourteen of them to 
agree to the plan, and a commence- 
ment was thus inade. For the first 
two years, until it could be ascer- 
tained that the members would have 
a proper cafe of the hooks, it was 
agreed that they should not take them 
out atf the reading-room, but that 
they should meet there every evening 
to perhse them. After this period, 
hOweVely the members were allowed 
•to 4kke the books home ; and, last 
jyOar, they met only twice a week at 
<the reading-room to change them, 
"and con verse on what they had been 
reading. The increase or the num- 
dfer Of subscribers to the library was 
sat fiprst very slow, and, at the end of 
he second year, the whole did not 
•amount to thirty. But from con- 
versing with one another twice a 
week at the library upon the ac- 
quisitions they had been making, 
a - taste for science and a desire- 
far information began to spread 
among them. ’ 1 

They had, £ little before this tune, 
got an Atlas, which, ^heysay> led them 
•to think ■ of purchasing a pair off 
globes ; and one from among them- 
<«elves, Alexander Anderson, by trricfe 
•a ioiner, who had had the advantage 
of attending twO course's of the lec- 
, tores in the Aridetfedniae Institution, 
volunteered, about the beginning df 
dust winter, to explain to them, oh 
.the Monday evenings, the use Of thte 
.globes. Finding himself succeed in 
; doing this, he offered to give them, 
.twrthe Thursday evenings , an account 
of some of the principles arid pro- 
cesses in mechanics and chemistry, 

. accompanied with a few experiments. 
Thfehe effected with a Simplicity of 
^•illustration and usefulneste of purpose 
that was delightful. He next, and 
. while this was going on, undertook, 
along with anotter of the Workmen, 

* to attend in the*readlng-roOm during 
.the other evenings of the week, and 
teach such of the members as chose 

• it arithmetic. * • - 1 

, For the buskresa of this season, 
-thermemhers *fthe%oriety, who 
! conduct every thing themadVes, 1 fiftfe 
rinade m mw acKan g etoe u r : i 

The individuals of the co ttrthittGe 


* * * *t ^ m * r r , . ^ ^ % v 

have etiAm under ad agre£tri£m 
give, in rotation, a lecture, kitKarjui 
chemistry Or mechanics, every Ttmirs- 
day evening; taking Murray for tpiir 
text-book in the brie, and Fergusoh 
in the other. They intimate, a fort- 
night before, to me p.ersori; whose 
turn it is, that he is to lecture, ’from 
such a page to such a page Of Onie 
of these authors. He has, ib conse- 
quence, these fourteen days to ihake 
himself acquainted with his subject, 
and he is authorised to claim, ^ur““ 
that period, the assistant of ek 
member of the society in # 

the chemical experin^hits, qr t^^a| 

for illustrating Ms difsOotfrse. 

It is a remark abie cir‘ f !it J 


this unique process of infract id) 
that there has beknno I^&warijri^ss 
found dn the part of nhy of tne ifim* 
•viduabtor Undertake t6 fecture'tt life 
4urri, nor the ‘slighteST'diMdOftre* dS- 
hibited In tlie execution/; f/crih 
' attribute only: to Us bfem|£ wtf>qut 
.without pretension ^"Ste^attmL^f 
•knowledge, arid tnerfclv Va& f i 


I conceive, ‘could^av^'been Better 
-devised for accoinplishirig tlri8; r mid. 
’Tndeed, J might with cohntferice saV. 
that, under this smlplb syst^rii lot 


mutual instruction, wh 

. out of -the train of dirctririsri 
•have mentioned,ihese prirkGfosp 
of whom, when they 
ciety, were fti a state w ytflL 
ignorance, have acquired a bll 
idea and more perfect kribvri 
the subjects which havri befehl 
tinder their Consideration; '1 
be fpiind to Have beOj 
any similar number of fcfii 
had been attending fh£ %£ 

lectures given in me Usdaf 
ihemost approved lecture^ 7 " f 
On the " Monday ' 

*s6dety has avoMritrirt fSStfrc'ftom 
any or their number ; who^dftjSr& 
give notice of his 
‘ of these branches df 
' any other useful' ^pHicHcal-smSefe^e 
may propose, - arid tb&dis, mthilfe 
* general body, the s#me 
sitating framkoess hitd disp^'^ 


eoirie forward V 

exists amorig* fhe/trifcnibers 
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‘ committee with regard ter thel&tfnffs Cerent lecturesthaft bare beetr givfcn 
' ppescclbed td them/ j sincethis planwas adopted-. They 

Ithiak it will be interesting',, add ‘ commenced in the month of Septeito- 
may npt be without use, to mention * ter, and are as follows ; i 
particularly thd subjects of the dif- - : * v j 


\ , 

2 

'ii; 

4,„ 

ft* 

7. 

9. 

li 

10.. 

11 . 

12.‘ 

13. 

14. 


Upon solidity, Inactivity, mobility, divisibility, 
attraction, cohesion, and repulsion, 
attraction of gravitation, ; 
centre of gravity, expansion of metals, 
magnetism and electricity,^ 

, central. forces— all motion naturally takes a rectilineal line. 
. • mechanical bowers. . 

The leVOr, wheel, and-aatle. 
v the pulley; : . , ‘ . ; : . « t . 

the wedge and screwv 
attraction of gravitation. 

* ‘‘nlkAWl " V.. v . J 




‘wheel carriages. * 
thejprimitiTe firm of crystals. 
Hydrostatics / 7 f 


’ The voluufaijy Lectures began at the same time, and have been as follow* : 

• ^ #* Upon the air-pump. 

% ; <dectrijcity. , , 

3* . an introduction to chemistry, principally to show chemical affinity. 

4. 1 ‘the properties of the atmosphere. 

5. i :: J t»eiOTnmiU. '/ 

6. ‘ ^ ohaf mthing. r • «... v, . . 

7. i . nractkahobsecTatioPs on. Uie blasting of whin-rock. . j 

. 3>Pfi&g, Finking, and mining, ana the properties of Sir Humphry 

. - Davy’s lamp. 

*lfh *• ; .‘ditto •* -i 

j W # - - navigating 1 a vessel from the Thames to the Orkney Is^es. 
dSfe/i , the nature of oa^ouie acid gat. , . ; 

t ? ;13. „ A description ofCaptain Manby invention for the safety of shin- 
r. wrecked seamen. ' 


** The effect bjT ail that 1 have been models to be used in the lectures. 
; relating has been most be*efieial to The men, last year, made for tfce*i- 
’ the general character and happiness selves an air-pump and ameleetrify- 
jof/fnese Individual, and we may ing - machine, and some of them 
readftyconceive what a vakrablepart are constantly enraged during their 
; of the community they are likely to -spare hours in the laboratory ahd 
become, and" what the state of the workshop. • ~ ■ ... .-s 

whole of our manufacturing ope- The whole of the workmen^ w*th 
ratios would be, if the people em- theogeeptibn of about fifteen, jfcwe 
ployed in every large- work were ( nmv become members Of the seeiety, 
^enabled to adopt similar measures. .! and these have been standing out 
What might we not then/be. entitled upon the plea that they cannot mad : 
to look for, in useful inventions and -they are chiefly -men from the. reunite 
discoveries, “TroriT minds awakened “parts of the Wighfends or homrlae- 

* an<bhnrigoratedby self^isciplipe laud— bat the others say to Theta, 
which such a wiujft of instruction ' i * Join us, and we Shall teach yow>to 

_ reciuires ? , r r read V ^aiid I have no doubt** Their 

* The Gas Light Gdinpany, seeing ‘ persuading 'them 4e do so. 

the beneficial Consequences resulting : The ‘rules ef ; the society, ■: winch 
from the instruction of their wortc-' have "been framed by the* members 
peopl^, haye^fittedu^ for them, fJUs "themselvesyaresimpleiimd^udieious. 
; winter) a more commodious room to ‘ Every person^ bn becoming w innxn- 
ineet ini for their lectures, with a^ber,. paya of entry) many. 

; ^ sinnU lal^oratpry " a»4 .Workshop - St- " sum is taken - famm hjnri by in- 

r ‘taplmd N) Jti ^erb tiiey cii conduct " stklments, and i*> paid back r to n him 
' their experiments/ ana prepare' the c - again should he leaver gns^workb. 
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or to bis family or heirs, should h e 
die. Besides this entrance . money, 
each member contributes three half- 
pence weekly, two-thirds of which, 
by a rule made this year, go to the 
library, and one-third to the use of 
the laboratory and workshop. By a 
rule made at the same time, which I 
think a curious indication of the 
change of feeling produced in these 
men in the short period since the 
commencement of the society, the 
members may bring to the lectures 
any of their sons who are above 
seven and under twenty-one years 
of age. 

The books now amount to above 
three hundred volumes, and consist 
of elementary works of science, and 
of history, voyages, and travels; 
some of the standard poets, a few of 
our best novels, and Shakspeare’s 
works. The selection of the books 
purchased by the library funds is, in 
general, creditable to the members 
of the society. 

They admit no books on religion 
into the library. The members say 
that there are among them men of 
a variety of persuasions-— Presbyte- 
rians, Seceders, Methodists, Church 
of England men, and Catholics ; 
each of whom would be for intro- 
ducing books connected with their 
particular opinions, and thus give 
occasion to endless unprofitable 
disputes. 

1 hope you will agree with me. 
Gentlemen, in considering that there 
are valuable ideas on the subject of 

> popular education to be gathered 

- frftm the little history I have just 
given ; and that what has been so 

. usefully done by the people at the 
Glasgow Gas-work, is capable of 

- bein^ effected not only by the work- 
men In every manufacturing esta- 

, biishment, but in every part of the 
country where a few persons can be 

. induced to form a society for mutual 
improvement. In places where there 

' is a school-room* die use of it might 
be had for one or two evenings in the 
week, and the books might be kept 

- in presses so placed as not to incom- 

• mode the scholars . The schoolmaster, 

• too* might probably make a valuable 
member of rile committee. Where 

l -assistancewas wanted to procure these 


accommodations, the pecuniary con- 
tributions of the more wealthy per- 
sons of the neighbourhood, for this 
end, would be doubly repaid to them 
in the improved character of all 
around them. The course of mutual 
instruction to be adopted in these 
little societies might be varied to 
suit every pursuit in life, and each 
society, prosecuting inquiry in the 
direction of the particular occupation 
or business of its own members, 
would, while they were improving 
themselves, be in the most likely 
state to furnish valuable contribu- 
tions to the stock of general know- 
ledge. 

Since writing the preceding, 
which was some weeks ago com- 
municated by me in a letter to 
Dr. Birkbeck, I have read the ex- 
cellent article in the last Num- 
ber of the Edinburgh Review, on the 
scientific education of the people, 
and am happy to find the general 
views I had been led to form on this 
subject, from what I had had the op- 
portunity of witnessing in the differ- 
ent establishments here, sanctioned 
and confirmed by this able and en- 
lightened writer. Indeed, there is 
so much information collected in this 
article on what has been done, in dif- 
ferent parts of the country, in in- 
structing the people, and so many 
suggestions with regard to what may 
yet be effected, that it is to be wished 
that it could be printed separately in 
a cheap edition, and circulated in 
every quarter of the country. 

I am, with great respect. 
Gentlemen, 

Your obedient servant, 

Dugald Bannatyne. 

Glasgow, Dec. 25th, 1824. 


INFLUENCE OF TEMPBRATUBJS ON 
STONE BRIDGE 8. 

M. Vicat baa bad occasion to ob- 
serve a striking instance of the effect 
of change of temperature on a bridge 
constructed over the Dordogne, at 
Souillac. The bridgewas of stone, 
bad seven afthes, each of above 24 
feet span. It was expected that, as the 
masonry settled, the parapet-stones 
would ■ separate ^lighfly tr6m each 
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Other; and, in fact, €hts tbok fdaee, 
but it occurred suddenly and pre j 
cisely, during the very cold weather 1 
of February, 1824. Continuing the 
observation of what took place at the 
.Separation thus formed, it was found 
that the cement with Which the por- 
tions of the cracks had been filled, 
remained undisturbed during the cold 
weather ; but that as the warm wea- 
ther came on, it wa9 pressed out, 
and the joints were closed ; and it 
was ultimately ascertained, that inudi 
of the expansion and contraction of 
the bridge was entirely thermometri- 
cal, depending upon the changes of 
temperature communicated to it by 
the atmosphere. 

One of the most’, mportant and 
evident consequences of this action 
is, that large arches, exposed to the 
variations of natural temperature, 
are never in equilibrium 5 and M. 
Vicat remarks, that these effects are 
equally produced^ and have been ob- 
served in arches constructed more 
than a year previous, and in those 
which have not been built more thaU 
two months ; so that the thermome- 
trical expansion and contraction of 
the stones does not appear to change 
by time. \ : ' 


GAS EXPLOSION'. 

StR,— Reading in the Stanford 
Mercury of last week the , report of 
a Meeting of the Proprietors ef Gas 
Works in that town, and thinking 
that the following account, by Mr. 
Grafton, of the causes of accidents 
by Gas, could not fail of being inter- 
esting to your venders, I send it you 
in the hope that it may find a place. 

I am. Sir, 

Your obedient servant, 

* ' AURUM. 

December 3Cth, 1824. 

The account by the Newspaper states, 
that after a very flattering report of the 
state of the uffitirs of the Stamford Gas 
Company, Ac;&c. 

** MrrGRAPTOK, ut» engineer, was 
called upon for his explanation of the 
cause of the late accidents from gas which 
have occurred: In London. Upon this 
subject, as well as upon the cause of the 
general iulpurifyof the fight, Mr. G/s 


statement was certainly interesting and 
very satisfactory. He observed, that it 
was a matter of great surprise to him 
that more accidents had not happened, 
because the hurried and extremely un- 
skilful manner in which the work had 
been executed in many places, had caused 
a constant leakage from the pipes. From 
this cause alone, the loss of gas in the 
streets of London would light a consider- 
able town ; and yet, under an escape so 
extraordinary, and the careiessnes to 
which the immense number of lights were 
subject (distributed, as they are, in the 
metropolis by pipes extending for several 
hundred miles, and producing to the 
Companies a revenue of 200,000/.), still 
not more than six or eight acridentsfrom 
explosion could be enumerated* and 
those, it was important to know, had. 
proceeded from the main or service pipe 
in the street, which might admit or a 
sufficient quantity of gas to escape to 
form an explosive mixture with the at- 
mospheric air: But the proportions were 
so difficult to form, that it was not one 
rime in a thousand that explosion could 
take place in auy situation. 

“ If the least quantity of ga* escaped 
more than was necessary to form the 
precise proportion for an explosive mix- 
ture, and a lighted candle was brought 
to it, the simple ignition could only take 
place ; on the contrary, if the least ex- 
cess of atmospheric air prevailed, either 
there would he the same result without 
explosion, or no combustion : hence an 
accident from its escape at the burners, 
when the gas was not turned off, had 
never been heard of. Shops and apart- 
ments of dwelling-houses were not suffi- 
ciently close to keen the gas confined; 
but supposing that they were* the quail* 
tity emitted would never be sufficient to 
form an explosive atmosphere, lake a 
room, for example, of twelve feet each 
way, containing 1728 feet, with a burner 
emitting gas at the rate of five cubic feet 
per hour, which was the largest size that 
could be used, and allowing there was 
jio loss of gas to form an explosive mix- 
, tuce in the apartment, the burner must he 
left open upwards of 50 hours, or at least 
two day s and nights, which was not likely 
to happen. Mr. Grafton observed, he had 
bo hesitation in saying, that if in this 
manner, for the sake of experiment* the 
: gas in all the shops in London were al- 
lowed to escape (by the blowing oat of 
the flames without stopping the stop- 
cock), and a lighted candle were brought 
into any of the rooms, at any hour of the 
night, an explosion could not take place ; 
assuming, of course, that every house 
.had its ordinary ventilation. 

“ In speakhigof the few accidents which 
have occurred , it was to be remarked, 
that the extent of pipealn tto metropolis 
formed hut a arnuu part of thtwfcoieof 
what were used for thus conveyipg gas ; 
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there are more than 100 towns already 
lighted ; and the range of pipe, inclusive 
of what is used within the manufactories, 
might be computed at upwards of 10,000 
miles. 

“If the burning of gas had ever been 
deemed dangerous by its first promoters, 
particular instructions would have been 
given to prevent Its escape; but the con- 
sumer had received no caution on this 
head: it had been left, as regarded the 
Shutting out of the lights, entirely to his 
discretion. Great neglect had been the 
consequence ; but Mr. Grafton believed, 
thatuot a single accident could be pointed 
out as having arisen from it. He was 
aware, that the late fires in some of the 
shops in London, as was generally the 
case, were attributed to the not turning 
off the gas ; this, for the reason stated, 
could not be true ; some of the accidents 
might have occurred from the escape of 
gas, but it would be found that they had, 
almost invariably, proceeded from the 
main or sendee pipe. At the outset, old 
gun -barrels were used as the best tubing 
Which could then be had for the purpose $ 
these were continually rusting away, and 
It was Ofle of them winch had occasioned 
a late accident, by the gas passing into a 
confined space in the shop through the 
Channel ot the earth in which the pipe 
was laid. Nothing could exceed the care- 
lessness with which this work had been 
generally executed. 

“ With reference to the impurities 
of gas, it was an equally mistaken 
opinion that the smoke and effluvia 
which in too inauy instances discre- 
dit the light, was a natural result of 
-its combustion, and could not be ob^ 
viated. The cause of this complaint must 
-be attributed to the indifference which 
'had been generally shown on the subject ; 
it was greatly neglected in all gas esta- 
blishments, and iu several of them the 
gas was not even purified at all. But 
would it be believed, that in some coum 
try towns more expense was bestowed 
on this essential part of the process, than 
lradbeen allowed at several of the greatest 
Works in London. In those places, too, 
where the gas was pure, it was made of- 
fensive by the iui|nopcr construction of 
the burner, and waste from burning; 
this it was easy to obviate, by properly 
regulating the pressure of the gas (which 
seemed to be very little understood), and 
by the adoption of the meter. 

‘*Had this state of things not occurred, 
oil gas would not have been known, and 
much Of the valuable time would have 
been spared, which seems to have been 
employed in experiments to fix a scale of 
the comparative illuminating power of 
the two gases. That from oil had greatly 
the advantage in the comparison^ The 
works were all constructed by skilfhl and 



THE MATHEMATICIAN. 

stances/wlille &e<bert 
paring coal g$s had been la tew ipstanceg 
understood, and nowhere sufficiency un- 
derstood.” ‘ . ‘ 



MEMOIR OF SIMP0ON, THfi MATHS-* 
MATTCIAN. • *’ ^ ‘ 

‘ The father of 'Thomas Simpson , one of 
the most eminent of English mathema- 
ticians, was a Humble tttriF- weaver,, itr 
the town of Marke t-B os wo r th , in the* 
county of Leicester, where youug Tho- 
mas was born on the 20th of August,' 
1710. Intending to bring up his son To 
his own business, he took so little care* 
of his education, that he was only taught 
to read English. But Nature had fdr-> 
niched him with talents, and a genius for. 
fhr other pursuits, which led him after-' 
wards, to the highest rank iu the mathe-' 
mattcal and phuosophicalsriencCs. 

Young Simpson very soon gave indica* 
tions of his turn for study in gelieral, by 
eagerly reading all the. books he could, 
meet with, teaching himself to write, 
and embracing every opportunity he could 
find of deriving knowledge from other 
persons. His father observing him thus 
to neglect his business, by spending his 
tube in leading what he called useless 
books, and following similar pursuits, 
used all his endeavours to check such 
like proceedings, and to induce him to 
follow his profession with steadiness 
Hid better, effect. But^aftermany strug- 
gles for this purpose, the differences thus 
produced betw een t hem at length rose to 
such a height, tfntrlSiTUpson quitted his 
father’s house entirely. 

Upon thipceearionWropaired to Nun- 
eaton, a town at a small distance from 
Bosworth, whcrehe went to lodgetitthe 
house ofa' taildr’s widow, of the name of 
Swihfield, who had been left with two 
children, adaughter and a son, the latter 
of whom, who was about two yearn older 
than Sim pson , had become his intimate 
friend and companion. Afid hefe he 
•continued some time, working- at his 
trade, and improving hist knowledge by 
reading such books as he cotild .procure* 

AmOng ? several other circn instances, 
which, long OefouMhiS, gave occasion 
to show Simpson’s early thirst for know- 
ledge, £s well as provmgafresh incite- 
ment to acquire it, was that of a large 
solar eclipse, which ' took place on 4he 
1 1th of May, 172.4. This phenomenon, so 
•awful to many who are ignorant of 4’he 
cause of it, struck 'the mh»d of -young 
‘Shhpstmwi^i -a-ntrOng curiosity to dis- 
cover the reason of ittttnd bo ahJ* v lopre* 
•diet the like^orpri^ing event. • It vms, 
bowtever, several years before he could 
obUtin his desire, which *at length wa$ 
gratified by. the following actuaeat:-* 
•After he -had been some time at Mrs. 
S Winfield’s, -a tfavelUnj 
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pedlar came that way, and took .a lodg- family lived comfortably enough together 
mg at the saipe house, according to his for some short time; Simpson o£<?a- 
usual custom. This man, to his pro- f sioually working at his business of ‘a 
fession of an itinerant merchant, had weaver in the day-time, and teaching an 
joined the jnore profitable one of a for- evening school or telling for tubes at 
: tune* teller, which he performed by night; the family being also farther as - 
means of judicial astrology. Every one ; sisted by the labours of young Swirinela, 
knows with what regard persons of such who had been brought up in the pro - 
a cast are treated by inhabitants of coun- fession of his father, 
try villages : it cannot be surprising, But this tranquillity was. soon mtef- 

- therefore, that an untutored lad of nine- rupted, and Simpson driven at once from 
teen should look upon this man as a pro- his home and the profession of astrology, 

. digyy and regarding him in this light, by the following accident. A young wri- 
should endeavour to ingratiate himself man in the neighbourhood had loflg 
. into his favour; in -which he succeeded wished to hear or kuowsomething of her 
so well, that die sage was no less taken lover, who had been gone to sea; but 
with the quick natural nails of his new Simpson had put her off from time to 
acquaintance. . The pedlar, intending a time, till the girl grew at last so impor- 
jouruey to Bristol fair, left in the hands tunate, that he com d deny her no longer, 
of young Simpson an old edition of - He asked her if she would be afraid if he 
Cocker';? Arithmetic., to which was sub- should raise the devil, thinking to deter 
joined a short appendix on Algebra, and her; but she declared she feared neither 
a book upon Gcnitures, by Partridge, the ghost uor devil : so he was obliged to 
almanack -maker. These books he had comply. The scene of action pitched 
perused tosojgood a purpose, during the upon was a barn, and young S winfield 
abseil ce of his friend, as to excite his . was to act the devil or ghost; who being 
amazement upon his return; in couse- concealed under some straw in a cornei 
quence of which lie set himself about of the baru, was, at a signal given, te 
erecting a genethliacal figure, iu order rise slowly out from among the stray 
to a presage of Thomas’s future fortune, with his face marked so that the gu - . 

This position of the heavens having might not know him. Every thing beifig 
been maturely considered, secundum ar- in order, the girl came at iht* time ap- 
tenif. the wizard, with great confidence, pointed; when Simpson, after caution - 
, pronounced, that, “ within two years’ !ng her not to be atraid, began mutter- 
time, Simpson would turn out a greater ing some mystical words, and chalking 
• man thau himself 1” round about them, till, on a signal 

In fact, our author profited so well hy given, up rises the tailor, slow.and >6- 

the encouragemeut and assistance of the , lenin, to the great terror of the poor 
pedlar, afforded him from time to time girl, who, before she had seen half his 
, when he occasionally came to Nuneaton, . shoulders, fell into violent fits, crying 
. that,, by the advice of his friend, he at _ out it was the very image of her lovej* ; 
i length made an open profession of casting and the effect upon her was so dreadlijl, 
nativities himself; from which, together that it was thought either death or mad* 
with teaching an evening school, he de- ness must be the conseq ence- So, tlykt 
rived a pretty pittance. S' > that he greatly poor Simpson was obliged immediately 
neglected his weaving, to which, indeed, to abaudou at once both his In me and 
.. he had never manifested auy great at- the profession of a conjurer, 
tachment, aud soon became the oracle Upon this occasion he fled to Derby, 
ot Nuneaton, Bosworth, and the envi- where he remained some two or three 
rous. Scarce a courtship advanced to a years, viz. from 1733 till 1735 or 171$, 
match, ora bargain to a sale, without instructing pupils in an evening school, 

- previously consulting the infallible Simp- aud working at his trade by day. . 1 

sou as to the consequences. But as to It would seem that Simpson had an 

. helping people to stolen goods, he always early turn for versifying, both from the 
declared that above his skill; aud over circumstance of a song written here, fin 
lite and death he declared he had no favour of the Cavendish family, du occa- 
povver. All thosecalled lawful questions sion of the parliamentary election at that 
. he readily resolved, provided the persons place in the year 1733; and from his 
were certain as to the horary data of the first two mathematical questions, that 
horoscope, and, he has often declared, were published in the Cadies’ Diary, 
with such success, that if, from very ur- which were both in a set of verses not 
gent reasons, he had not been thoroughly ill written for the occasion. These were 
convinced of the vain foundation and fal- printed in the Diary for 1736, and there- 
liicionsness of his ai t, he never should fore must, at latest, have been written 
have drcrpt it, as he afterwards found in the year 1735. These two questions 
hunseit iu conscience bound to do. being at that time pretty difficult on£s, 

; —About this time he maided the widow show the great progress he had even 
Swuifield, in whose house he lodged,- then made in the mathematics ; and from 
though she w as then ainiQst old enoqgh an expression in -the first of them, v)z. 
to be his grandmother, After this, the where he meutions his residence as being 
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m latitude 52», it appears he was not 
then come up to London, though he must 
have done so very soon after. 

Together with his astrology, he had 
very soon furnished himself with arith- 
metic, algebra, and geometry, sufficient 
to be qualified for looking into the La- 
dies’ Diary (of which he had afterwards 
for several years the direction), by which 
he came to understand that there was a 
still higher branch of the mathematical 
knowledge thau any he had yet been ac- 
quainted with, ana this was the method 
of Fluxions. But our young analyst was 
quite at a loss to discover any English 
author who had written on the subject, 
except Mr. Hayes ; and his work being a 
folio, and then pretty scarce, exceeded 
his ability of purchasing. However, an 
acquaintance lent him Mr. Stone’s 
Fluxions , which is a translation of the 
Marquis <ie I'HospituT* Analyse des In - 
Jiniments Petits. By this one book and 
his own penetrating talents, he was ena- 
bled in a very few years to compose a 
much more accurate treatise on this sub- 
ject than any that had before appeared m 
our language. . 

After he had quitted astrology and its 
emoluments, he was reduced to great 
straits for the subsistence of his family, 
while at Derby, and this determined him 
to repair to London, which he did iu 
1735 or 1736- „ , 

On his first coming to London, Mr. 
Simpson wrought for some time at his 
business iu Spitalfields, and taught ma- 
thematics at evenings, or any spare hours. 
His industry turned to so good account, 
that he returned down into the country, 
and brought up his wife and three chil- 
dren. The number of his scholars in- 
creasing, and his abilities becoming in 
some measure known to the public, he 
was encouraged to make proposals for 
publishing, by subscription, “ A New 
Treatise of Fluxions,” being the first of 
his many valuable works- 

When Mr. Simpson first proposed his 
intentions of publishing suen a work, he 
did not know of any English book, 
founded on the true principles of fluxions, 
that contained any thing material, espe- 
cially the practical part ; aud though there 
had been some very curious things done 
by several learned and ingenious gentle- 
men, the principles were nevertheless 
left obscure aud defective, and all that 
had been done by any of them in infinite 
series very inconsiderable. 

The book was published in 4to, in the 
year 1737, though the author had been 
frequently interrupted from furnishing 
the press so fast as he could have wished, 
through his unavoidable attention to his 
pupils for his immediate support. The 
principles of fluxions treated of in this 
work are demonstrated in a manner ac- 
curately true and genuine, not essentially 
different from that of their great in- 


ventor, being entirely expounded by fiuite 
quantities. 

Th rough the interest and solicitations 
of William Jones, Esq. Mr. Simpson 
was, in 174.3, appointed Professor of 
Mathematics, then vacant by the deatli 
of Mr. Derham, in the Royal Academy at 
Woolwich, his warrant bearing date Au- 
gust 25th; and in 1745, he was admitted 
a Fellow of the Royal Society. The Pre- 
sident and Council, in consideration of 
his very moderate circumstances, were 
deased to excuse his admission fees, and 
ikewise his giving bond for the settled 
future payments. 

At the Academy he exerted his facul- 
ties to the utmost in instructing the pa- 

E ils who were the immediate objects of 
is duty, as well as others, whom the 
superior officers of the ordnance per- 
mitted to be boarded and lodged in his 
house. In his manner of teaching, he 
had a peculiar and happy address ; a cer- 
tain dignity and perspicuity, tempered 
witli such a degree of mildness as en- 
gaged both the attention, friendship, ami 
esteem of his scholars ; of which the 
good of the service, as well as of the 
community, was a necessary consequence. 

It must be acknowledged, however, 
that his nfildness and easiness of temper, 
united with a more inactive state of mind . 
in the latter years of his life, rendered 
his services less useful ; and the same 
very easy disposition, with an innocent, 
unsuspecting simplicity and playfulness 
of mind,, rendered him often the dupe of 
the little tricks of his pupils. Having 
discovered that he was fond of listening 
to little amusing stories, they took care 
to furnish themselves with a stock; so 
that, having neglected to learn their les- 
sous perfectly, they would get round him 
in a crowd , and, instead of demon- 
strating a proposition, would amuse him 
with some comical story, at which he 
would lauirh and shake very heartily, 
especially if it were tinctured with some- 
what of the ludicrous or smutty; by 
which device they would contrive imper- 
ceptibly to wear out the hours allotted for 
instruction, aud so avoid the trouble of 
learning and repeating their lesson. They 
tell also of various tricks that were prac- 
tised upon him, in consequence of the 
loss of nis memorv, in a great degree, in 
the latter stage of his life. 

It has been said that Mr. Simpson fre- 
quented low company, with whom he 
used to guzzle porter and gin ; but it 
must be observed ? that the misconduct 
of his family put it out of his power to 
keep the company of gentlemen, as well 
as to procure better liquor. 

In the latter stage of his existence, 
when his life was in danger, exercise 
and a proper regimen were prescribed to 
him, but to little purpose ; for he sunk 
gradually into such a lowness of spirits, 
as often in a manner deprived him of hii 
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mental faculties, and at last rendered 
him incapable of performing his duty, or 
even of reading the letters of his friends ; 
and so trifling an accident as the drop- 
ping of a tea-cup would flurry him as 
much as if a house had tumbled dowu. 

The physicians advised his native air 
for fate recovery ; and in February, 1761, 
he set out, with much reluctance (be- 
lieving he should never return), for Bos- 
wprth, along with some relations. The 
jourpey fktigued him to such a degree, 
that hpon his arrival he betook himself 
to his chamber, where he grew conti- 
Dually worse ana worse, to the day of his 
death, which happened May 14th,* in the 
51st year of his age. 


EAST INDIAN LAPIDARY’S WHEEL. 

The following description is from 
the pen of M. L. de la Tour : — This 
kind of Lapidary’s Wheel is called, 
in the Tarmoule language, courundum 
roue. It is composed of corundum, 
more or less finely powdered; ce- 
mented together by lac resin ; the 
"proportion, by volume, is two-thirds 
powdered corundum, one-third lac 
resin. The corundum powder is put 
into an earthen vessel, and heated 
over a clear fire ; when of a sufficient 
heat, which is the case when a small 
piece of the resin readily fuses, the 
resin is added in portions, stirring at 
the time to form an intimate mix- 
ture. When made into a paste, it is 
ut on a smooth dlab of stone, and 
neaded by being beaten with a pesjle ; 
it is then rolled on a stick, repeated 
several times, continually kneading 
it until the mixture is perfectly urn- . 
form. It is then separated from the 
stick, laid again on the stone table, 
which has been previously covered 
with very fine corundum powder, and - 
flattened into the form -of a wheel 1 
by an iron rolling pin. . The wheel 
is then polished by a piate of iron 
and corundum powder ; and, finally, 
a hole is matte through the middle, 
bv a hCated rod of fcdpper or of iron. 
These wheels are made . of. a .grain 
more or less fii^e ; the coarser per- ; 
form the first rougli work, 'and tlie ' 
finer cut the stones. They are tnotuited 
on a horizontal axis, and- the work- 
man, sitting on the ground, makes, 
them revolve with a spring-bow, 
which he moves with his right hand, 
at the same time, with his<teft, hoW-- 


ing the stone against the wheel ; the 
latter being, from time to time, care- 
fully moistened and powdered with 
corundum powder. The polish is given 
by wheels of lead and very fine co- 
rundum powder. 

It is supposed that this kind of 
lapidary’s wheel may be imitated with 
advantage in Europe ; the powder of 
emerald or diamond being used in 
place of that of corundum. 


RAILWAYS. 

Sir,— I feel reluctant to differ from the 
writer of a paper contained in your last 
Nufnber,under the head of Railways; but 
as truth is our mutual object, 1 request 
permission to express my doubts or the 
reality of a principle laid down in it ; 
namely, that the friction being the same, 
or nearly so, in all velocities, it would 
require no more power (settiug aside the 
resistance of the air) to impel a carriage 
at any given rate, than it would to impel 
it at half that rate. Now, admitting that 
the friction does not increase with the 
velocity, is it not an established princi- 
ple in mechanics, that the friction or re- 
sistance being the same, the power re- 
quired will be in proportion as the velo- 
city? Suppose, for instance, the power 
employed be that of a steam-engine, and 
that the piston most make a certain num- 
ber of strokes to produce a given number 
of revolutions or the wheels, would it 
not require double that number of strokes 
to produce double the uumber of revolu- 
tions in the same time ? and would not 
-the quantity of steam -required, and fuel 
to cheater that Steam, be increased iu the 
like proportion ? 

With my best wishes for the .continued 
usefulness and success of your valuable 
Magazine, 

I rcmain, Sir, * 

. . Your obedient servant, 

G. W. 

Norwich, January 4th; 1825.' 


NEW PIECE OF ARTILLERY. 

A Report ‘was read, at a late 
Meeting of the French Academy 
of Sciences, on certain experiments 
made at Brg^ on .the effects of 
a new kind of Artillery invented by 
a M. Paixliam. The piece ( canon 
li'bombe*), *of Which trial’ was made, 
had a, bore eight v ii\ches in diametey. 

! The object fifed at was an old vessel 
' of- 80 guns ; each discharge caused 
1 sudr injury to would ‘entirely have 
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disabled it from continuing in action, press, with a force fiye times that j 
r i1ie fire of the new piece, charged which they would have to bear during 
wjth ten pounds of powder, was much the working of the engines: that a* 
superior to that of a thirty-six poun- safety-valve should be attached to ; 
der, having a charge of twelve pounds the boiler and locked up, the valve 
of powder,* at similar angles. The being so loaded as to open at a pres- 
Oojnmis&ion who witnessed the expe- sure just above that by which the 
rirnents were unanimous as to the boilers have been tried : that the 
advantages which would be produced boiler should be surrounded by a 
by the adoption of this new piece of wall of masonry one metre ( 39.371 
artillery In the defence of places, and inches) in thickness ; an interval of ' 
in floating batteries placed at the en- a metre being left between the boiler : 
trance of harbours. They were also and the wall, and again between the 
of opinion that, ullimately,they would wall and the neighbouring buildings, 
be introduced on board vessels with- Another precaution has been added ‘ 
out inconvenience, and thus have the by M. Dupin (whom SLe congratulate 
effect of establishing a sort of equi- ' on his deserved elevation to the rank 
librium between vessels of different of Baron), and adopted by the Aca- * 
dimensions. demy ; namely, the introduction of a 

^ metallic plug into the upper surface of » 

the boilers, formed of such an alloy as 
security of steam-exgines. should melt at a temperature a few 
The Royal Academy of Paris has degrees above that at which the engine 
been called upon by the Government is intended to work. , - 

to report on the means proper to be Inconsequence of this application, 
adopted for the prevention of acci- it became necessary to form a table - 
dents and injury from the explosion of the pressure and temperature of 
of Steam-Engine Boilers. The means vapour. The Academy appear very 
proposed hud the double object of doubtful of estimations as yet pub- 
preventing the rupture of the boilers, lished, but give the following table, . 
or, incase of their destruction, pre- up to eight atmospheres, as nearly 
venting injury to neighbouring build- correct : above that, they say, it was 
ings. They directed that the boiler impossible to go without farther ex- 
should be proved by the hydraulic periments. 
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_lt is advised that no direction their preparation entrusted to> sofg# j 
should be £iven for the composition competent person, who shoilibtirot 
of the fusible plugs or plates, but sponsible for the accuracy of their ^ 
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fusing points. The fittest place fpr 
them, all things being considered, 
the upper surface of the boiler. 
Their proper diameter and thickness 
have- not yet been, ascertained ; they 
should he such as to bear the force 
of the vapour without' risk of break- 
ing, and* when the plate is fused, to 
leave an aperture sufficient for the 
ready escape of the vapour. — Ann. 
de Chimic , xxvii. 95. 


NATURAL STANDARD OF LINEAL 
MEASURE. 

Sir,— F roth the silence hitherto 
observed in your valuable Magafcifie 
on the subject of a Natural Standard- 
for Weights and Measures, it is pre- 
sumable your junior Correspondents, 
at least, may not be acquainted with 
what is meant by a natural standard . 
I* shall trouble you with a few lines > 
in consequence, hoping they may 
excite a spirit of inauiry ; first pre- 
mising that a standard of length, 
weight, or capacity,, is as muen a 
desideratum in science as a perpetual 
motion. In fact. At might be of 
more utility generally, inasmuch as 
it might, in some measure, afford an 
insight into first principles, which 
would be a standard of truth in all 
scientific investigations; whereas, a 
perpetual motion, without our being 
acquainted with the cause of motion, 
would add nothing to the correctness 
of science $ and if such a motion 
were not controllable, it would an- 
swer no purpose whatever as a time-* 
keeper or as a power. 

By a standard of lineal measure, 
founded in Nature,is meant the length 
of any tiling whieh is always the 
same ; from which to take our mea- 
sures for trade, and to which we refer, 
to prove the correctness of those 
measures ; so that, if these latter 
were all destroyed, the like could be 
again obtained by referring to the 
natural standard. Thus, were there 
a certain species of stones, or trees, 
qk a single any thing whatever, 
that either arrived at a certain 
height, and was subject to nei- 
ther increase nor diminution, or re- 
mained always the 3ame in any of 
its dimensions, the whole or a pro- 


portion of such dimensions would 
constitute the natural standard, from 
whence to derive a lineal measure, 
with which at all times to compare, 
and from which to renew our mea- 
sures, were they destroyed by acci- 
dent or time. 

Taking the length of this natural 
standard, its half, fourth, or anv 
other proportion, we have a lineal mea- 
sure for all p imposes: subdivision and 
multiplication of the same afford- 
ing inches and miles. From this, to 
deduce a measure of capacity, or 
measure for liquids, it is only neces- 
sary to take some certain proportion 
of the lineal measure, as the side of" 
a cubical vessel in the clear; this, 
proportion being established, .like' 
all others for similar purposes, by 
statute, there would be no difference 
in the vessels made for it, and no dif- 
ficulty in proving their correctness. 
Perfect uniformity wotild thereby ob- 
tain in these respects throughout the 
kingdom, and statute measures, of 
all sizes, could be found by propor- 
tions and multiples of the length of 
the side of the adopted measure. For 
weight, take the weight of the full 
contents of the cubical vessel of 
water at its maximum of density, 
and proportions of that weight give 
all inferior weights. In this manuer 
may be obtained a measure of length, 
of capacity, and of weight, from 
having an invariable lineal standard 
in nature. The proposition is, where 
is such a standard to be obtained, 
all terrestrial bodies being subject to 
qliange unceasingly ? 

Time is the adopted standard; but; 
time is caused bv motion, as we 
should have no idea of time could 
existence continue, were there no- 
bbing in ffiotion. Time is as insepa- 
rable from motion, as motion from 
jnatter. Hence the motion of the suii 
in his orbit gives the time, and ma- 
chines that move simultaneously with 
the sun are called time-keepers ; the 
correctness of which depends on their 
hands pointing to the same mark on 
their dials every time the sun is in 
the same part of fiis orbit ; which 
may be taken as a proof that the ve- 
locity of the sun is equal in any one 
orbit to what it is in another ; and 
hence motion, or the cause of time. 


Digitized by v^.ooQle 



272 


CORRBSPONDKNCB, BTC. 


and time, are considered synony- 
mous. Taking, then, the length of 
a pendulum that vibrates with the 
proportion of the sun’s orbit, which 
agrees with a second's motion of the 
time-keeper, that length is at pre- 
sent the natural standard lineal mea- 
sure, from wfikrh our various mea- 
sures of length and capacity, and our 

weights, are or maybe deduced. But 

it has been found a matter of diffi- 
culty to ascertain the exact centre of 
suspension of the pendulum rod, 
which is indispensable towards deter- 
mining the precise length of that rod ; 
hence I would suggest the following : 

From what has been stated, and 
due reflection, it will be found that 
motion alone presents the means of 
obtaining a lineal standard which is 
founded in nature ; and that what- 
ever limited motion which corre- 
sponds with any division of the cor- 
rect time-keeper’s motion, will afford 
a determinate measure of space for a 
standard of length. Such might be 
obtained from the length of a plane, 
down which a cylinder rolls in a se- 
cond. But this affords no standard 
for imitation, should it be lost. On 
the contrary, cylinders roll, down 
planes of aifferent lengths in the 
same time, if they be proportional 
to the lengths and elevations of 
the planes they roll down ; in which 
case there would be no knowing 
which is the length of the original 
plane that wa9 adopted, after its loss 
or destruction. But as all bodies, 
no matter how different they are in 
volume or quantity of matter, fall in 
equal times in vacuo, might not the 
length of space passed through in a 
second be ascertained with precision ; 
and if so, w ould not that length be a 
lineal standard founded in nature, 
and always attainable ? 

Some of your numerous Corre- 
spondents will, I hope, point out the 
misconceptions I may have formed 
on this subject, and present the mat- 
ter in a clearer light to those who 
may be led to follow it up : as a sti- 
mulu to such I would say, that the 


study of motion is that of the only 
acting power which nature possesses, 
and, as such, may lead to the most 
sublime discoveries. 

T. H. Pasley. 


ARTIFICIAL PUZZOL-VNA. 

An excellent artificial Puzzolana 
is now prepared in France, by heat- 
ing a mixture of three parts clay arid 
one part slacked lime, by measure, 
for some hours, to redness. 



IMITATION CWNA IKK. 

Dissolve six pants of isinglass in' 
twice their weight o£ boiling water; . 
and one -part of Spanish Uquorice in 
two parts of water. - JMix the .two.: 
solutions while warm, andincorpo- ; 
rate them, by a little at a time,: with 
one part of the finest ivory black, 
using a spatula for the purpose. 
When the mixture has been per- 
fectly made, heat It in a water-bath 
till the water is nearly evaporated ; 
it will then form a paste, to which 
any desired form may be given, by 
moulding it as usual. The colour 
and goodness of this ink will bear a 
comparison with the best China or 
Indian ink. «, 


CORRESPONDENCE. 

Communications received from— P.. 
Bond— M . M .^-Aliquia— A Shipwright — 
Philo— D. : C.-*Pe*r 0.— N. 
Young-J. W.— Old Seaman— Furnace 
— W. T. B.— Ti&nptfe— An Old Sexto*— 

Mr. Amey—B.; T B.-^In<|ufeitor— Neutral 

_F. A^-Diapei— A Combination Man- 
Dr. J emmet— A* B.— Oldaty le— M argafre t 
T. T.— Chenricus— x x S.— A Corre- 
spondent at Ex&er— A Cornish Minfcr— 
D.R. 
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“ Whatever busies the mind without earm 
from idleness; and be that is never idla will 
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SAND CLOCK. 

Sir,— S hould the following de- 
torfption of a Sand Clock meet yotur 
approbation, It* itagftfoA fe yd4f 
very toteretting MiteeUany wffl 
oblige. 

Sir, yourt respectfully, 

C.D.W+& 

p krtoa dfOTi, Not. 5th, IBM* 
Description. 

ABC tube, of either wood 

or metal, and fmed with very dry sand : 
a small aperture at C permits the sand 
to escape into the bason, D. On the 
top of the sand in the tube Is placed a 
wfight, W (fi*. 8.), to whka Asttfcg'U 
tied, with a billet, p, at the other end, 
and which is passed over the axis, on 
whldi the pointer or index is fixed. A 
small cone Oh the axis, in which is a 
number Of grooves for the string to pass 
over, serves to regulate the string, and 
when once properly adjusted, will go with 
great accuracy. E Is a lamp or candle 
placed on a bracket, to show what o'clock 
ft is in the bight, in k sick-room or 
nursery, where a light isbqrncd. F is a 
Rook to hang it up by, either against a 
Wall or on a chair-beat. 


RAREFACTION OF AIR. 

Sir,— A Correspondent in your 
Magazine of most useful informa- 
tion, No. 72, page 254, has ‘given a 
neat and correct exemplification of 
the rarefaction and pressure Which 
air is subject to. Perhaps the sdfoe, 
or some other intelHgant.uait^^will 
do those of your readers* who* like 
myself, are ignorant of atisthise mat- 
ters in science, but covetous of in- 
formation, the favour Of elucidating 
the phenomenon of rarefaction in 
cases where fire, & In the experi- 
ment alluded to. Is made use or. 1 
can readily conceive how air becomes 
rarefied by reduction of quantity in 
a given space. Here the matter is 
clear enough — half the contents of 
the receiver of an air-pump being 
taken away, the other naif fills the 
receiver : what remains is, of conse- 
quence, less dense and more attenu- 
ated, which constitutes rarefaction. 
In this state its pressure is lessened, 
and a tube, having one end in quick- 
silver and the other opening into 
the receiver, would be proportionally 


filled by the quicksilver ascending in 
it. This result is unavoidable, and 
the circumstances producing it per- 
fectly intelligible : not only is exter- 
nal pressure cm the upper orifice of 
the tube lessened, but the atmos- 
phere on the outside of the receiver 
is completely separated from the in- 
cluded air, ana thereby prevented 
from pressing on that air and on the 
ascending fluid : in a word, the mat- 
ter or proximate cause of pressure 
is taken awav. But, in rarefying air 
by fire , the circumstances are widely 
different. Thus, if fire be applied 
to the upper orifice of a tube, the 
lower end of which is immersed in 
water, the water will ascend in the 
tube : hence it is conclusive, the air’s 
pressure is removed from the water 
in the tube in some degree, and 
hence the air is said to be rarefied. 
That these are facts, the ascent of 
the fluid renders indisputable. But 
why the water should ascend, puzzles 
me not a little, as the atmosphere is 
not separated by any rigid substance 
from the top of the tube, and the 
rarefied air over that top must be 
under the pressure of the entire of 
the atmosphere above it. How is it 
that the rarefied air which is on and 
in the tube supports the atmosphere 
over it, and yet is not pressed by 
that which it supports. If I weigh 
one hundred Weight, and am balanced 
by an equal weight in the opposite 
scale, and then take a ten-pound 
weight into my lap, the scale is 
pressed nothing less by my lap being 
between the Weight ana it, as it 
takes not less than an additional ten 
pounds in the other scale to form the 
equilibrium. In the same light I 
take the atmospheric pressure over 
the rarefied air, and cannot avoid 
wondering ho\V it is the rarefied air 
averts the effects of the former from 
the vvater in the tube ; for, if it press 
the air away from it, it should press 
the water beneath as much, and keep 
it from ascending. 

Your Correspondent says, “ When 
the paper hai burnt for a few se- 
conds, strike the mouth of the glass 
against the palm of your left hand, 
and it will remaiu firmly fixed to it 
for a considerable, time.” Pray why 
not until the glass be taken off the 
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GUNPOWDER FOR BLASTING— »RA*SING WATER BY WIND. 


hand? What subverts the rarefied 
state of the included and insulated 
air ? 

. Your constant reader, 

T. Hartshorns. 


TO IMPROVE GUNPOWDER FOR 
BLASTING. 

Sir, — Having, some time since, 
had occasion to make some trials of 
the strength of different samples of 
Gunpowder, and ruminating on the 
phenomenon of expansion of air, the 
accounts illustrative of which I con- 
sider no wav satisfactory, the ideas I 
formed on the subject led me to the 
conclusion, that oil added to gunpow- 
der might possibly increase the ex- 
pansive power of the latter, and, 
upon trial, this appeared to me to 
be the case. I half filled a tin cylin- 
drical two-ounce snuff canister with 
gunpowder, on the top of which I 
poured some locksmith’s oil ; then, 
with the cover on, I shook the pow- 
der until the whole had become simi- 
lar in colour, and no appearance of 
moisture remained. On compara- 
tive trials ! found the oiled powder 
stronger than the same powder not 
oiled ; but, not having a regular pow- 
der proof, I was obliged to decide to 
the best of my judgment, which may 
possibly have been influenced by an 
inclination to flatter myself that I 
had fallen upon a discovery that 
might be productive of some general 
good. I am of opinion, from the 
appearance of the oued powder, after 
long keeping, and although excluded 
from air, that it deteriorates faster 
than powder not oiled. I judged 
so from its effects in the Are, as well 
as from its novel whitish appearance, 
as if some small degree of efflores- 
cence had taken place, which, if so, 
would be greater in a less confined 
situation. But, if the conjecture be 
not altogether imaginary, that newly 
oiled powder is improved by the pro- 
cess, it is probable some advantage 
might fee taken of the hint in the 
application in mining, but most par- 
ticularly in the blasting of rocks. 

Being, in several instances, much 
indebted to the liberal communica- 
tions of your Correspondents, ! take 


this opportunity of throwing in my 
mite in return, and shall lie most 
happy at all times, as recollection 
serves and circumstances present, to 
communicate whatever may appear 
likely to be anywise useful — “ for 
good communicated, more abundant 
grows.” 

I am, Sir, 

Your obedient servant, 

Etcetera; 

RAISING WATER BY WIND. 

Sir, — At one time of my life I 
entertained strong and grand opi- 
nions of being abk to discover the 
perpetual motion, which, I need 
scarcely mention, I have not yet ef- 
fected ; but I have this satisfaction 
to boast of, that my time and labour 
were not thrown away, as 1 leaned 
much from my own misconjectures ; 
that is, by persevering until I dis- 
covered wherein my errors of opi- 
nion consisted. 1 was inclined to 
think the discovery was to be made 
by hydrostatic means, and, while 
under that impression, conceived 
that water might be raised by atmos- 
pheric pressure with less expense 
of power than is generally the case. 
It occurred to me that the pressure 
of the air on the top of an open 
tube might be diverted ont of its 
vertical direction by means of a cur- 
rent of wind ; ana this conjecture 
was supported, by the fact, that the 
pressure of the waters of the ocean 
is no hindrance to currents of water 
running in all directions through the 
'sea as the Gulph Stream which 
crosses the Atlantic Ocean affords 
sufficient evidence. To put the 
matter to the test of experimental 
proof, I filled a saucer with water, 
mto which I put a glass funnel, the 
smaller orifice being above the water 
about eight inches ; then, having an 
assistant to blow a pair of kitchen 
bellows, so as to make the mud pass 
over the top of the tube, we effected 
the dfesired object. I held the tube 
of the funnel with my hand grasped 
round it, and let the nose of the 
bellows rest ou the side of the upper- 
most finger. While the operation 
of blowing went on, my assistant 
raised and lowered the bellows as I 
t2 
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GALVANISM, 


gave directions ; and, with the hand 
on which the bellows-pipe rested, I 
humoured the direction of the pipe, so 
as to prevent the wind descending to 
the water in the funnel, and to cause 
the entire of the orifice of the funnel 
to be included in the blast which 
was passed over it. The result was, 
that the water ascended in the funnel, 
filled it, and was blown over as long 
as the operation of blowing was con- 
tinued. I next tried a thirty-inch 
barometer tube, open at both ends, 
and the result was as before, only 
the water started up with much 
greater rapidity than with the funnel. 
*Thc reason is obviously the insuffi- 
ciency of the blast of a pair of small 
bellows, and the difference in quan- 
tity of air to be removed from within 
the tubes. I tried the like experi- 
ment with a pair of smith’s bellow s ; 
but these being fixed to the fire, 
the blast was conveyed from them 
through about eight feet of lead 
pipe, the length of which, from the 
bellow’s, caused the wind at its exit 
to have little or no effect in removing 
the air's pressure. These hints may 
possibly be improved on, for which 
reason it is I request you will be 
pleased to lay them before your 
readers ; in a future paper I may 
continue my observations on re- 
moving atmospheric pressure by the 
wind. 

, - . JK&2UGA3i. ... 


GALVANISM. 

'Sir,— -O alvanic Electiicty is au inte- 
resting subject, not only in a philosophi- 
cal, but in a medical point of view, as it 
is represented to be the most efficient 
stimulant at present known for the re- 
moval of disorders indicating a general 
or local deficiency of nervous energy; 
such as palsy, deafness, obstinate cos- 
tiveness from torpidity of the liver, &c. 
The professors of galvanism, &c.' hold- 
out expectations of removing such disor- 
ders, by six weeks* application of this 
philosophical remedy, at, I believe, a 
guinea per week. Now, if to this be 
added the expense of a residence in Loa- 
dou, your mechanical readers in the 
country will obviously, for the most part, 
be utterly unable to avail themselves of 
a remedy, however real, so dispensed; 
and if they read the books which have 
been published on such subjects, they 
will bad some of them, at least, tesseah* 



ctdated to teach them the g 
apply! nggalvanlsm, thane 
residence and the successfi 
galvanian doctors. 

Such being the case, perhaps the tern 
opulent among yonr readers maysome 
of them be gratified to learn the funda- 
mental principles of galvanism atampml 
expense ; ana such is the object of the 
present communication? both wsttb^re- 
spect to myself and others.' 

A galvanic trough may be. made & 
beach, wdl dovetailed tog*^ ^ 
painted, both with a view tb i 
wood, and to insulate the p' 
all oily and resinous sub 
noh-oonductors of electri 
sides and the bottom of the 
mast be made grooves* abati^c 
of an inch deep, to receive . 
the galvanic pairs of p**‘ 
them firmly tit their pit 
between them not 
eighths of an inch. 

The inside of the trough ! 
vered with cement — as ' 

wax and two parts r 
must be put in when ! 
cement are hot, so as c 
sulate the celts or spaj 
A hot wire, of others 
meat, must be 


meeting process ; 
finally be scraped 

S lates, as it may be 
) diminished la 
cctf&red by anon*_. 
The pairs of plates, 
readers may be at 
and copper solde 
along their upper 
posed to view, 1 
covered fay the cement, 
The copper ‘ * 
thin as possibL;, 
most 'exposed, to 
they ought to 
of an inch thickj tl 
obtained in tda 
ble plates in tl 
taken that ah tl 
to the right df 
lar seiie“ 

8tc. altei 
, thCCbUs 
djdajjbd . — 
phufic or muri 
eftidritiff ^lt y . 
zinc end of thef ti 
electricity will be 

and 
water, t 

rin#eif wbeii pdf 


vank 
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continued current, may be passed through 
the body in various directions (even at 
the same time) by metallic communica- 
tions with any of the cells toward the op- 
posite ends of the trough. As the epi- 
dermis, or outer skin, when dry , is a 
iion-couductor of galvanism, it should be 
rooked with a solmiou of salt and water, 
by means of a wet sponge, or leather, or 
metal plates covered with leather, and 
ho'ind to the Intdy, when necessary, by 
fillets, Sc. The effects will be found 
very different, according as the parts 
operated upon are more or less sensible 
or muscular. Flashes of light will ap- 
pear in the eyes, and a peculiar taste 
w ill be perceived, if almost any part of 
the head be galvanized. Operators 
should be careful not to pass more than 
the pow r er of ten or tw elve plates, at first, 
through the ears, as they will find it pro- 
duces a very peculiar, though generally 
a momentary sensation of giddiness. 

Now, as my object is partly to give and 
partly to obtain information, I hope some 
of your more experienced and intelligent 
Correspondents will be so obliging as to 
answer the following queries, and to 
communicate any other information ou 
this.subject which they may deem inte- 
resting to your readers in general 

What is the usual size and number of 
the. plates employed iu medical gal- 
vanism ? Wilkinson, in 1804, employed 
fifty or sixty pairs. 

Is there any better mode of conduct- 
ing the fluid through the skin than what 
is described above ? I propose this 
query, because some professors hold 
forth the expectation of administering 
galvanism without causing any pain or 
uneasiness. Whether this can be per- 
formed by any other means than using 
few plates, and such as are of small di- 
mensions, l know not ; hut it is a fact, 
that a series of thirty double plates, two 
inches square, often cause a puugent 
pricking sensatiou in the skin, in some 
parts, which few would choose to en- 
dure for many moments in succession. 

As the magnetic influence has an evi- 
dent alliance with galvanism, aud as 
they have been used in conjunction to 

I iroditce some curious rotatory machines, 
beg to ask your philosophical readers, 
whether any circular galvanic troughs 
have been constructed, with a view to 
prove whether, if suspended, the influ- 
ence of a magnet would cause them to 
rotate ? 

Is it known whether a large series of 
magnets, immersed at their extremities 
in separate glasses of pure or acidulated 
water, after the manner of Volta’s expe- 
riments, exhibit any galvanic power on 
connecting their extremities with the in- 
terposition of parts of living animals, 
&c. ? 

Professor Hare, of Pennsylvania, states 
that tite ffalvanic power is much increased, 


377 

eren without, in:wktion, ; bjr cuclosiag 
plates of zinc in a kind of copper case, 
open at top and bottom ; and Sir H. Davy 
has proved, that a mall plate of iron 6f 
*iuc will prevent the corrosion of a ter# 
large surface of copper exposed to the* 
action of sea-water. The consideration 
of these circumstances induces me to 
ask, whether it has been proved by expe- 
riment how far the thickness, or the ex- 
tent of surface, of the copper plates, in- 
fluences the galvanic power, hideperiU 
ently of a correspondent alteration in the 
plates of ziuc ? 

The modus operand i of the galvanic 
fluid seems to me to be so completely 
unintelligible, that ft may be reasonably 
presumed, that great discoveries yet re- 
matn to be made in this, line by those 
who make .it their ambitiou to pry into 
the mysterious secrets of nature. 

I am. Sir, yours, 6lc. ' 

T.B# * 


PERPETUAL MOTION. 

Sir, — If the following* observa- 
tions (which were made by me many 
years since on a slip of paper, while 
perusing* some works relating to the 
controversy of finite particles, and 
which lay unnoticed in a drawer, till 
accident a few days ago brought them 
to light) be worth your notice, 1 am 
sure they will meet with your atten- 
tion. 

I am. Sir, yours, &c. 

Espbrance. 

Dec. 181 3. — The theory of a finite 
quantity of matter being composed 
of an infinite number of particles, as 
to the truth of which mathematicians 
are divided in opinion, may perhaps 
be compared to that of perpetual 
motion. For mathematicians, on the 
other side, say, it is a contradiction 
to suppose .any thing of finite dimen- 
sions can be composed of infinites, 
which certainly appears correct in 
principle; yet, on the other hand, 
it is argued, that no certain number 
of parts of which any matter consists 
can be supposed, without having ah 
idea of a greater number, even odin~ 
finhtnm. On the same ground, al- 
though no certain time can be pointed 
out which forms the maximum of the 
movement of machinery, nor can any 
length of time be conceived without 
atf idea Of greater extent, to which, 
by increasing either the moving 
power, or the complication of the 
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inferior part s, the motion may be 
carried : yet perpetual motion, as a 
mechanic principle, is visionary.— 
Query, will this at all explain the 
subject which has been so long con* 
troverted, as it proves the main- 
tamers of both sides of the question 
to be to a certain degree right ? 

This argument, of course, alludes 
to engines, where a mechanical power 
is the moving force, and not a che- 
mical power, as the electrical pen- 
dulum. 


fBE BALANCE. 

Sot,— Your Correspondent G. B., page 
234, who is so much u surprised- at 
C. D/s mentioning the singular property 
of the Balance, will doubless be still 
more surprised when he is told, that the 
“ reason ” which be has found “ so 
dear,” is not the reason of the effect 
stated by C. D. He will, perhaps, won- 
der still more when it is made known to 
him, that to produce the effect men- 
tioned by C. D., the pressure may be ap- 
plied any where between the pivots of 
the two scales ; and his eyes will be ex- 
tended still wider with astonishment 
when he is informed, that a pressure in- 
finitely great, exerted in the way he de- 
scribes, will not increase the weight one 
grain ! All this may be very poszHnst to 
G.B., but iris nevertheless true; tod 
unless G. BL can discover and will ac- 
knowledge his error, t must do him the 
favour (unless undertaken by some more 
able Correspondent) to prove, to his en- 
tire satisfaction, that he knows nothing 
whatever about the matter he treats so 
confidently hi page 234. 

You mast allow me a few more lines 
to express my unqualified disapproba- 
tion of the style of writing I have here 
adopted ; but ft is the style of G. B., and 
lie cannot justly Complain of what be en- 
deavours to mflkt. We areaH essentially 
igamat, and he who is fc«s wise than 
his neighbour is surely sufficiently unfor- 
tunate, without being insulted by the 
contempt of his superiors. 

1 am, Sir, yours, respectfully, 

B. Y. a young Engineer. 

[We think our “ Young Engineer" 
judges severely of the style of GJJ, and, 
at any rate, imitates it but too well. 
Another of our Correspondents (W. L.) 
remarks, “ that if by pressing upwards 
we are to understand pressing per- 
pendicularly upwards, against the point 
of the beam from which the scale in 
which the man stands is suspended, 
the assertion is net correct: for it 
Is evident that the force with which 


themaa presses perpendicularly upwards, 
will, by its reaction, act upon the scale 
with but an equal force, as action and re- 
action are equal and contrary. 1 sup- 
pose,*' he continues, “ the proposition 
should have been stated as follows, the 
truth of it in which shape is demon-* 
stinted by writers on mechanics: — If a 
man placed in one scale of a balance, 
and counterpoised by weights in the 
other, press upwards, by means of a 
sick or otherwise, against any point iu 
the beam, except that from which the 
scale is suspeadefl in which he stands, he 
will preponderate." — E d* 


ARTIFICIAL STONE. 

Mr. Joseph Aspdin, of Leeds, has 
taken out a Patent for a new mode 
of producing an Artificial Stone or 
Cement for the covering of Build- 
ings. He calk it Portland Cement, 
from its resemblance to Portland 
stone 5 its component parts are as 
follow . — A given quantity of lime- 
stone, of the kind usually employed 
formending roads, is to be pulverized 
by beating or grinding, or it may be 
taken from the road in a pulverized 
state, or in the state of puadle: this, . 
when dried, is to be calcined. in a 
furnace in the usual way. A similar 
quantity of argillaceous earth or day 
k then to be mixed in water with 
the calcined limestone, and the whole 
perfectly incorporated, by manual 
labour or by machinery, into a pla** 
tie state. Thk mixture is them- to be 
placed in shallow vessels for the pur- 
pose of evaporation, mid is to be 
submitted to the action of the air, 
the sua, or the heat of fire, or steam 
conducted by pipes or fines under 
thepans of evaporating vessels. 

Thk composition, when in a dry 
state, k to lie broken into lumps of 
suitable sizes, and is then to be cal- 
cined again in a furnace similar to a 
lime-kiln, till the carbonic acid has 
been entirely expelled. The mixture 
so prepared is then to be pulverized 
by grinding or heating, and, when 
reduced to a fine powder, is in a fit 
state far use, and until the addition of 
so much water as wall be sufficient to 
bring it into the consistency of mor- 
tar, will, when applied to its purpose, 
make a compact and durable arti- 
ficial stone; equal to the Portland 
stone itself. 
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(Continued froth page 234, No. 7\.J 


problem i %. Let ABD be any three points not 

Three paints being given, not in a in the same straight line, it is re- 
straight line, to find the centre of the ouired to find the centre and describe 
circle that shall pass through these the circle through these points. 

points. 



Join AB and BD ; then, with any Theorem it. Partii.) the line KF js 
opening of the compasses (greater drawn from the centre of the circle, 
than their half) from the centre. A, as it bisects the chord AB $ and the 
describe* the arc, EF, and from the two lines EF and GH both tending 
centre* B, describe EF to cross it in to the centre of the circle, they must 
the parts E and F ; in the same man- meet each other at the centre, 
ner from B and D as centres describe It may be here observed, that in the 
two arcs crossing one another in G actual construction of thil Problem, 
and H ; draw the lines EF and GH, it is unnecessary to join AB and BD, 
and produce them till they cross in or to draw the lines AC, BC, and 
C ,* then is C the centre of the circle DC, and I have only introduced them 
required ; and with CA, CB, or CD, that the truth of the Problem may 
as radius, describe the circle which be manifest, 
will pass through the three points, problem x. 

ABD, as was required. Having a circle, or segment of a 

Note . — The truth of this Problem circle, to find its centre by means of* 
is evident, for the line EF bisects AB * square mitre square, withovUhe 
(by Problem vir. Part n.), and (by use of compasses. 
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Let ABG be any circle, or pert of cot off; but, to the millwright and 
a circle; apply your square so that wheelwright, it will be found a very 
the internal edge of toe blade and easy process for truly centering their 
stock shall touch it, as at A and B, work. 

at shown in the figure ; then take It may be here observed by the 
your mitre square, and place it at workman, that, when the circle is 
the* angle, D, of your square, and large, it will be difficult to find a 
draw a line along its edge, as DC, in square or mitre bevil long enough, 
the circle; now the line DC must as in the figure here shown: the 
pass through the centre of the circle, square must be equal at least to the 
for it bisects the chord, AB (by radius of the circle, and the. naive 
Theorem iv. Part n.); now, if we bevil considerably more. I will now, 
move the square into any other posi- therefore, show how that objection 
tion, as shown at KHI, and draw the may be dismissed, and the operation 
line MC with the mitre square, in performed with as much accuracy 
the same manner as before, that line when the square is not equal in length 
will also pass through the centre of to the radius, or the mitre bevil not 
the circle, and, consequently, the in- long enough to reach to the centre 
teraection of these lines DC and HC of toe circle ; hut it will he neces- 
at C will be the centre required. sary to observe that the stock and 

Note . — This Problem wul be found blade of the square must be equal iu 
not only of great use to cabinet- length to each other, or DF must be 
makers/ for finding the centre of equal to DE, and though DC may 
circles for fixing the pillars on tables, not be long enough to reach to the 
&c. and to the turner for recentering centre, it will tend to it, and the line 
a piece of work after it has been drawn by it may be continued by 
taken out of the lathe, and the ori- means of a straight edge. Now, in 
ginal centre is either obliterated or order to show how this is done. 



Let ABEF be the circle, and let is the centre required; for, though 
ADB be a square, having the blade the blades of the square do not form 
AD equal in length to the stock BD ; a tangent to the circle, as the line 
apply it, as shown in the figure, so DC bisects the angle ADB, it bisects 
that its ends meet the circle in the the line AB (which i* a chord to the 
points A and B, and, with a mitre circle), and (by Theorenaiv. Part n.) 
square, drew a line in the direction passes through the centre. 
l!>C, which will tend to the centre of Hence a useful instrument may be 
the circle ; in the same manner apply constructed applicable to the centery 
the square ter any other part of the of all circular work* but which, I 
circle, as at EF, and draw GO by think, is not in general use, though, 
the help of a mitre square ; then the some years ago, I constructed one 
intersection of these two lines (or, if for my own use, and it was much 
necessary, produced), DC and GC, approved of by several workmen who 
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used it at that time. I shall, there- 
fen, describe its construction, which 
is very simple, being but aT square, 
whose stock is a portion of a circle. 
Let ABC be the stock made of one 
piece of hard wood well seasoned, 
the .extremities of which, at A and 
C, should have a small piece of har- 
dened steel affixed so that it should 
not be subject to wear by use ; into 
which stock the blade, BD, is te- 


nanted, so that AB is exactly equal 
to BC, and at the same time perpen- 
dicular or square to the chord AC. 
It is evident that, from what has 
been advanced in the last Problem, 
if this instrument is applied to anv 
circle so that the parts A and C 
touch it, the blade, BD, will pass 
through the centre of the circle, 
and, by two applications, the centre 
will be found. 



It will be seen by the workman 
that two or three of these instruments 
will be necessary where stocks shall 
be of different c ur va tur e s , and blades 
of different lengths, to answer for 
different work. 

I used to call this instrument my 
centering square, and shall only ob- 
serve, mat if I have described an 
instrument that is now in general 
use, I must crate your pardon for 

and S^mc^han^^ for their loss* of 
time in reading that which they are 
already well acquainted with. 

G. A. S. 

{To be continued.) 

MANUFACTURE OF OAS TUBES, ETC. 

Mr. Russell, of Wednesbury, has 
acquired a deserved celebrity for his 
mode of manufacturing pipes and 
tubes of malleable iron. The fol- 
lowing is his description of the pro- 
cess he employs He provides iron 
plates, previously rolled to a suitable 
thickness, and cut into strips of such 
length as may he found desirable to 
constitute one piece of pipe or tube, 
the breadth of the strip correspond- 
ing to the ckcmnference of the tube 
intended to be formed. 


The sides of the slips are then 
bent up by swages, or otherwise in 
the usual way, so as to bring the 
two edges as close together as pos- 
sible. 

This bent iron, or imperfect tube, 
is then introduced into a blast fur- 
nace, and, when brought nearly into 
a state of fusion, is removed and 
placed under a tilt hammer, for the 
purpose of welding the joint. The 
anvil, or the bolster fixed into the 
anvil, upon which the tube is to be 
placed, has a semicylindrical groove 
formed in it, and the under side of 
the hammer has a corresponding 
groove. The imperfect tube is now 
slowly passed along under the tilt 
hammer, and, by a succession of 
blows, the edges of the plate-iron 
become weldea from end to end, and 
the tube rudely formed. The action 
of the tilt hamn&r is effected as 
usual; it vibrates upon pivots, and 
by the rotation of a wheel with pro- 
jecting arms or cogs, which strike 
successively upon the end of the 
hammer, it is raised, and, falling by 
its own gravity, produces the repe- 
tition of blows. 

When the edges of the iron have 
been thus completely welded from 
end to end, the tube is to be again 
heated in a furnace, as before, and 
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then passed through a pair of grooved 
rollers. These rollers may have se- 
veral circular grooves suited to tubes 
of different diameters. The end of 
the tube, immediately as it comes 
out from between the rollers, is met 
by a conical or egg-shaped core, 
placed at the extremity of a sta- 
tionary horizontal rod, which egg- 
shapea core enters the open end 
of the tube, as it advances from 
between the rollers, and by sliding 
upon this core the internal part 
or bore of the tube is formed to 
the exact diameter of the core, and 
rendered perfectly smooth, its exter- 
nal form being determined by the 
grooved rollers. 

The advantages of this mode of 
manufacturing tubes and pipes of 
wrought iron, for conveying gas and 
other purposes, are, that the internal 
and external surfaces of the tubes 
are perfectly cylindrical and parallel 
to each other, and the irregularities 
occasionally arising from scales and 
other obstructions are altogether 
avoided. 


SIR HUMPHRY DAVY’S COPPER 
SHEATHING. 

At a Meeting of the Royal Society 
on the 13th inst., when it resumed 
its sittings after the Christmas holi- 
days, tlie Leamed President informed 
the Fellows, that the accounts which 
had appeared in the Papers, of the 
failure of his mode of protecting 
Ships’ Bottoms, in the case of the 
Samarang,were wholly without foun- 
dation ; and that the results were, on 
the contrary, of a most satisfactory 
description. 


NEW WARLIKE MISSILE. 

Sir,— I shall be happy to sug- 
gest, for the opinion of your readers, 
through the medium of your widely 
circulated Magazine, a plan for ren- 
dering more formidable our ships of 
war in close figbt, and for protecting 
the walls of fortresses against the 
danger of scalade Every one must 
he acquainted with the destructive 
nature of shells thrown from military 

• J J ^£..1 < 


explosion causes among the enemy. 
In elose actions at sea they can 
scarcely be used at all, and, unless 
they explode the moment they reach 
the enemy’s deck, they can be thrown 
overboard ; and when thrown from 
the walls of fortresses, an enemy can 
generally avoid their effects by throw- 
ing himself upon the ground before 
an explosion takes place. Guns 
cannot be so pointed as to annoy an 
enemy much just under the walls ; 
it is, therefore, desirable to invent 
some instrument of war to supply 
these defects, and I humbly conceive 
that the following drawing and de- 
scription may not be uninteresting to 
your readers. 

Nauticus. , 



Description. 

B is a charged shell, of a pear form* 
fastened by its minor extremity to a han- 
dle of wood six or eight feet long. C Is 
a tube full of holes inserted in the shell, 
and exteadiaghFomeueeXtieflriiyEos^ 
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tfer oo the percussion principle, fastened 
to its lower surface by any simple con- 
trivance. When used, nothing more is 
wanted than to hurl it with precision to 
the spot wanted, either from the walls 
of a city, or the main-mast of a ship. It 
must rail by its own gravity on the point 
d y when it will instantly explode, and 
it would produce effects amongst the 
troops which may be more easily con- 
ceived than described. 


LONDON IMPROVEMENTS. 

Sir. — Having noticed, in one of 
your late Numbers, some observa- 
tions on the Improvement of London, 

1 am induced to offer, to the proper 
Authorities, some hints respecting 
one project, that seems to tarry in' 
the execution. An Act of Parlia- 
ment has been obtained for the re- 
moval of Fleet Market, and I have 
never heard of any other step relating 
to it being adopted except the raising 
the requisite supply of money, via. 
130,000/. at three and a half per cent. 
A site of ground whereon to build 
the Workhouse belonging to the 
London Liberty of the Parish of St. 
Andrew, Hoi bom, and a proper spot 
for a burial-ground, in lieu of those 
to be removed from Shoe-lane, have 
been advertised for, but, as I believe, 
with very little success. The removal 
of the Market Is but one step towards 
the long -projected scheme of an 
opening from Holbom Bridge into 
the great North road ; but, instead 
of its being the first, I conceive it 
ought to be the last step. 

In effecting most of the great im- 
provements m London, too much 
money has usually been expended, 
by beginning at the wrong end. In 
the present instance, had a proper 
site been first mauired for, where to 
remove the Workhouse and burial- 
ground to, the offers of suitable situ- 
ations might have pointed out that 
which it is my present purpose to 
submit. All the ground immediately 
behind the frontage at Holbom 
Bridge is covered with houses and 
builmags of little comparative value 
— survey Chick-hne and all its 
courts and alleys — look into Field- 
lane, but don’t trust yourself to enter 
it ; Great Saffron-hill, its lateral or 
cross streets, Red Lion-court, Cato- 


line-cuurt, and many such like places, 
are they not crowded with a popu- 
lation tnat is a terror to the city of 
London, and the more so as it is situ- 
ated in the centre of it ? Every day, 
and on the Sunday in particular, tne 
occurrences supply cases of complaint 
at the office in Hatton-garden. Here 
is a most ample field for improve- 
ment both of the convenience and of 
the morals of the metropolis. Let 
all this extent of ground be cleared 
of its rubbish, viz. buildings and 
people, and there mil be found the 
requisite convenience within, to re- 
move the Workhouse and burial- 
ground, which now impede the exe- 
cution of the measure the Legislature 
has mnctioned. 1 will further sug- 
gest that the ground to be cleared 
might supply sites for a Fleet Prison, 
fi or a Pennendary or House of Cor- 
rection, and other public buildings ; 
all of which might be erected upon 
an unity of design that would con- 
duce to the ornament of a thorough- 
fare through the metropolis, as well 
as to Hb convenience. 

Iam, Sir, 

Your humble servant, 

C. D. 


INTERMITTING STREAM. 

% Sir, — As I consider your Maga- 
zine a vehicle of information m 
various branches of natural philo- 
sophy, as well as in that of mere 
practical mechanics, permit me, 
through this medium, to call the 
attention of your scientific readers 
to a phenomenon which periodically 
appears in the neighbourhood of 
Croydon, and which is now to be 
seen in its most interesting state. I 
allude to a stream that, at certain 
times, breaks from the side of a hill 
in Mar den Park, not far from God- 
ston, and which continues to flow for 
six or eight weeks, aud then entirely 
disappears. It is a received opinion 
in the neighbourhood of this stream, 
that k flows only once in seven years $ 
it has, however, flowed twice, and 
that too in great abundance, within 
the last five years, and is evidently 
dependent upon the quantity of rain 
that Mis, and not upon any given 
period of time. 
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The rise of this strewn is not the 
ohty peculiarity that belong* to it: 
its progress is eqtasBy singular, for 
it' advances under ground till it has 
completely saturated the earth in its 
course, and may be seen boiling, or 
gently bubbling, from every pit and 
hollow, at a distance of a mile and a 
half or two mdes in advance of the 
current that appears on the surface. 
The water is beautifully transparent, 
and of a bluish cast, very modi re- 
sembling the sea at a distance from 
land. , 

Like other periodical springs, this 
is probably connected with some re- 
servoir of water in the neighbouring 
hills, which, when filled to a certain 
extent, will continue to dhctatge 


itself through some passage resem- 
bling a syphon, tHl the whole or a 
certain part of it has escaped. -When 
the water falls as low as the end ' of 
the passage immediately connected, 
with the reservoir, it will then cease 
to flow till again replenished to the 
same extent by the rains sinking 
through ihe pores of the earth. 

Having often had inquiries ad- 
dressed to me concerning this perio- 
dical stream, you will, I hope, allow 
me, through your widely circulated 
Magazine, to inform those who feel 
«t all interested in such a phenome- 
non, that it may now be seen within 
a mile of Croydon, and tmccd to its 
source in Maiden Park. H. 

Croydon, Jan. 1M, 1325, 


DIAGRAM OP TBS PRIMITIVE COLOURS ; BY MR. CHARLES HAYTER. 



* . 


Sir,— In the year 1810, 1 invented 
thy Equilateral Diagram of the three 
primitive Colours (see Mechanics’ 
Magazine, p. 414, vol. n.), so com- 
posed as to produce die seven colours 
by the three primitives only, which I 
kht to the publisher of a small book 
on the art, as a part of a plate of 
diagrams winch formed the fron- 

Inl813, I published my first edi- 
tion on Perspective Drawing and 
Painting, wherein I introduced the 


above diagram, as it stands in the 
"14th plate of that Work ; When a 
gentlertian, disputing my claim, 
brought- me the mrtntiscripivf Har- 
ris’s . book on colours ; which work, 
although in print/ and dedicated to 
Sir Joshua Reynolds, I had never 
heard of ; but, to my great satisfac- 
tion (for irtv book was published), I 
found Harris no forwarder than all 
others that l had of have seen on 
that point of illustration which should 
prove bow the three primitives were 
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to be disposed, so &9 to give theeevqn 
colours thereby. Yet this I am bound 
in truth to say* that hud Harris’s two 
diagrams been like the one which 1 
have (for ought I know) invented, 1 
might have been silent on the sub- 
ject without loss to his readers, for 
his letter-press is both clear and 
conclusive. But as soon as he has 
told us that the red, blue, and yel- 
low, will produce f green, orange, and 
purple, he gives us the first diagram 
of three equilateral triangles : here 
we see but the three colours and 
black ; we are informed of the com- 
pounds which may be produced, and 
then a second diagram is given, like 
the first; but the tints introduced 
are green, orange, and purple, with 
a black centre, as before. These 
three, we are again informed, pro- 
duce (by mixture of two together) 
brown , olive, and slate tints, which 
he explains by circumscribing his 
diagram with circles and subchvi- 
stohs (according with my 4th dia- 
gram, plate xiv., first edition, for 
the Primitives), and passing the co- 
lours gradually round, out of one 
into the other, till, in each interme- 
diate division between any two prin- 
cipal colours, the declared produc- 
tion is certainly found (if well co- 
loured). This method certainly does 
show the practitioner how to make the 
tint he may require, but the root of 
the matter is not clearly displayed 
by his two centre diagrams. 

This left me triumphantly easy 
with regard to the advance 1 had 
made, and I saw no further illustra- 
tion necessary, otherwise 1 should 
not have repeated my second and third 
editions without an endeavour to at- 
tain it. Still Mr. Harris’s “ brown , 
olive , and slate tints,” appeared to be 
wanting to make my pet-invention 
complete, which I am so fortunate 
as to have accomplished by the pre- 
ceding Diagram, figure 2. 

This diagram might be drawn at 
one stroke of the pen , if it could be 
guided perfectly. 

Let .i t be understood that my ori - 
gin at diagram still comprehends the 
whole that has been advanced by my 
ultimate scheme, if my; third para- 
graph. of Letter xvi. be received as 
a practical g uide to usin? the colours 


on the 4th diagram of my plate on 
colours, in either edition. 

I remain. Sir, 

Your obedient servant, 

C.ff. 

16, Buckingham -place, 
Pertland-roacL 


MECHANIC AD DIFFICULTIES. > 

What is the cause of a piece of 
paper or weed remaining stationary 
when floating on the top of the water 
in a basin, when the basin is turned 
round ? This, perhaps, may be con- 
sidered a sample question, but the 
cause is unknown to the writer. 

W. 9. K. 

Sir, — As I find by your very use- 
ful Magazine, that those like myself, 
who have but little opportunity or 
time for study or scientific pursuits, 
but whose callings stand greatly in 
need of both, derive much informa- 
tion from the subjects therein in- 
serted, and are most liberally per- 
mitted to express their deficiencies, 
which others as kindly take the 
trouble of replying to, m which, in 
my humble opinion, consists much 
of the utility of vow little, but very 
valuable miscellany, I request the 
favour of your aBowing the following 
questions to appear, each of which 
has puzzled me exceedingly, without 
my being in the least capable of arriv- 
ing at any satisfactory reason why it 
is so. I have looked into Chambers’s 
Dictionary, and ibid no more than 
what my fellow-workmen told me 
before, and, like them, I take the 
matter of fact, as it answers in our 
trades ; but I could wish much to 
know the causes: and 1 trust that 
some of your enlightened Corres- 
pondents will be so obliging as to 
furnish me and my brother mecha- 
nics with clearer notions respecting 
them that we at present possess* 

l&t, In one of your Magazines At 
is mentioned, that an additional pint 
of water will burst an' iron-bound 
hogshead, if full, provided the pint 
be conducted in a. tube which enters 
the hogshead to a sufficient height. 
This is no more than the truth, and 


Digitized by v^.ooQLe 



286 


AKSWEft# 

m a proof of the correctness of the 
law m hydrostatics, that the pressure 
of water on. the bottom of a vessel is 
as the height of the water, but not 
as its bulk. I would wish to be in- 
formed how it is, that the waiter in a 
tube, of half an inch diameter and 
ten feet in height, is more powerful 
than one of three inches diameter 
and live feet in height, when it is 
dear that the one of greatest pressure 
contains many times less water than 
the other. 

2nd, Every one knows, that one 
pound will balance twenty on the 
steelyard, and yet I cannot conceive 
why it should; attraction being, it 


fO INOUIfUCS. 

is said, as the quantity of matter, 
and attraction, or be it gravity, being* 
never suspended, but always acting. 
Distance on the arm, I know, makes 
the pea balance a greater weight on 
the other arm ; but why distance 
should make the pea heavier, is what 
puzzles me to conceive. 

3rd, Is it on the same principle 
that the longest leg of the syphon 
runs, or what pulls the water down 
one leg, and not the other ? I have 
often strove to make the short leg 
run, but it would not ; nor do I know 
the reason why the other should be 
more good-natured. 

+ W X. 


•ANSWERS TO INQUIRIES. 


no. 70. -architectural DRAWING. Number of year useful Magazine. 

Sir, — I think the following In- It is an improvement on that de- 
strument will answer the purpose of scribed by Nicholson in the Carpen- 
“ Finical/’ mentioned in the 60th ter's Guide. 
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board); b, the stock of thelnatrtimttit 
morticed to receive the blade *; the 
mortice most be long, to admit of its 
being used, as fig. 2; c, the blade, with 
several holes to receive the thumb-screw, 
d.which secures the blade at a conve- 
nient distance and angle. 

e, Theslider of brassor iron, working iii a 
dovetail groove (the point should be steel, 
and screwed into the end of the slider) : 
ft a short tube, to receive a pencil screwed 
into the slider, in which are severatscrew 
holes to suit different distances, which 
must be greater than the projection of 
the moulding. 

Fig. 3 shows the edge of the stock, 
with mortice for the made ; also the 
thumb-screw. 

To take the sinking in the ptonceer. 
the steel point must be unscrewed, ana 
lig.4 used in its stead. 

I am. Sir, yours, &c. 

•Nov. 12th, 1824. A Carpenter* 


NO. 88. — DYEING IVORY SCARLET. 

Make a ley of wood ashes, of 
which take two quarts ; pour it in a 
pan upon a pound of Brazil wood ; 
to this add two pounds of copper 
filings and one pound of alum : boil 
the whole half fin hour, then take it 
off and let it stand ; into this put the 
ivory, and the longer it continues in 
this liquor the reader it will be. The 
same process and dye will do for 
bone, and will make "either of a fine 
coral red. A. B. C. 


ANOTHER RECEIPT* 

Sir, — I n answer to your Corre- 
spondent’s inquiry, Nb. 88, in Num- 
ber 72 of the Mechanic* Magazine, I 
beg to hand you the following Re- 
ceipt for Staining Ivory Scarlet, 
which I have used for many years 
with invariable success j and which, 
with slight alteration* in She quanti- 
ties of the substances employed) will 
roduce on ivory all. the different 
ues between the pale orange and 
the dark ruby or purple. 

The ivory must first be highly po- 
lished in the usual way, with soap 
and water and powdered chalk, on a 
linen rag, and rubbed dry with a soft 
linen doth. 


' To make the dye, take half ah 
ounce of the best cochineal ana two 
drtuns of cream of tartar, and a bit 
of alum about the size of a nut ; grind 
the cochineal and alum to a modev 
ratelv fine powder in a glass orWedge- 
wooa mortar, mix the cream of tar- 
tar with them, and tie them up 
loosely in a piece of fine muslin ; put 
this little bag into a common white 
basin, with a large pint of soft water, 
and immerse the basin in a saucepan, 
or other convenient vessel, full of 
water, so as to form a bath, and set 
it on the fire to boil ; then steep the 
ivory for 80 or 40 seconds in dilute 
nitric acid, of such a strength as to 
be rather unpleasantly acid to the 
taste | wash it well for five or six mi- 
nutes in clean water, stirring it all 
the time with a wooden spoon ; then, 
with the spoon or a pair of wooden 
pliers, put it immediately into the 
basin containing the dye-liquor,taking 

8 articular care not to touch it with 
le fingers. As soon as the liquor 
becomes hot, the colour (which will 
now be a crimson or ruby colour) 
will strike into. 'the ivory. To ren- 
der this colour scarlet, have ready a 
saturated solution of tin in strong 
nitro-muriatic acid, which must be 
cautiously dropt into the dyeing 
liquor, until the colour becomes such 
as may be desired.* If too much of 
the solution of tint he added, it will 
produce an orange, or almost yellow 
colour ; but the scarlet or ruby hue 
may be again restored at pleasure, 
hy adding a few drops of the carbon- 
ate of potash (salt of tartar of the 
shops) dissolved in water. When 
such a colour is obtained as may be 
.wished, the work must be taken from 
the liquor with the spoon or pliers, 
and rolled up in a clean cloth until 
cold, to prevent splitting; when 
cold, it may be polished with a hard 
tooth-brush, next with a brush a lit- 

* It is a good plan to keep a Bit of fine 
scarlet cloth to compare yonr work with, 
in order to insure having a good colour. 

t Any chemist will make the solution 
of tin in the nitro-muriatic add ; but it 
must be made with the strongest nitric, 
not nitrous add, and it must t>e perfectly 
saturated. 
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tl » softer, and the unalleet poanU* 
quantity of sweet oil. 

The nest possible varnish for ham 
wood is a sort of French polish, sold 
by Messrs. Hoitzapffel and Deyer- 


lean, 64, Charing-cross, under the 
name of lacker for hard wood. 

I am. Sir, yours, &c. 

An Amateur Turner. 

Norwich. 



INQUIRIES. 


NO. 89 . — -CHESS-MEN. 

8m, — Being about to make some 
Chess-men, and intending to cast 
them, I have been induced to solicit 
the favour of the admission of the 
following question in your widely 
extended Journal. I find brass will 
be too heavy for my purpose, but 
wish to know if any of your Corres- 
pondents be in possession of a 
recipe for making a composition re- 
sembling ivory, and what it is ? and 
if so, what dye will stain it red and 
black ? 

I am. Sir, 

Your obedient servant. 

Inquisitor. 


NO. 90 — -DEMAGNETISING STEEL. 
What process is necessary to take 
from Steel its Magnetic power, with- 
out the application of heat ? 


NO. 91 .— CLEANING GOLD. 

In cleaning up common Gold after 
soldering, we often find it of a very 
tight colour (even better quality gold 
is the same) . What is the best man- 
ner of cleaning (as, no doubt, it is 
the pickle which causes the effect) 
in coder to restore it to its former 
deep colour ? 


CORRESPONDENCE. 


The inventor of the Cycloidal Chuck, T. M. B. — T. Hartshome — Jacob Mo- 
described in our 72d Number, will please line — C. C.C. C. — An Engraver— A Lover 
inquire at the Post-office, Stockton, for of GoodThings — A Stage Proprietor— A 
a letter (intended for him) addressed . Constant Reader— C- J) — StnRm^A 
“ C. C., Norton, near Stockton.” Constant Subscriber— Major. 

The letter of “A Young Mechanic” "v : 

requires reconsideration. We shall de- ***■ 1 ' / . 

cide upon it next week. Comwiricitkm (port paH) to be addeemedto 

Co mmu n ic ations received from — A. tfce Editor, at tbe Publi»bw»\ KNIGHT and 

H. Rowan, Esq.— A. B. C.— Ignoramus LACBY, 55, Paternoeter-row, laoika. 

— M. J. — W. S. — J. G. H.— C. H*— PiiBtedbyB.BxK>i^7,Bolt-eoart,Fieet-M<«t. 
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“ Knowledge dwell* 

In beads replete with thoughts of other men : 

Wisdom , in minds attentive to their own. 

Knowledge, a rude unprofitable mass, „ 

The mere materials with which Wisdom builds, - 
Till smooth'd, and squar'd, and fitted to its place, 

Does but encumber whom it seems t* enrich. 

Knowledge is proud, that he has team'd so much j 
Wisdom is humble, that be knows no more." Conner. 
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IMPROVEMENT ON HADLEY’S 

QUADRANT. 

Sir, — I have long wished to call 
the attention qfvour n^merQU^ ladd- 
ers to an attawij at^a^roi^pvw^t 
in Hadlev’s Quadrant. It consists 
of - aq qc^tioppl suspended 

from the sight vane in such a manner 
that the surface shall he in the line 
of sight ^directed from the vane to the 
centre of the horizon glass. The 
object to be gained by this is, that 
when the reflected image of the sun 
or other celestial body is brought 
nearly to the horizon, the image of 
such body is also seen in the sus- 
pended glass, and, as the index is 
moved forward, the two reflections 
appear to meet each other, and the 
instant they, come ipto contact, you 
have only to read off the angle, 
which will be the altitude of the 
sun or moon’s lower limb above 
the apparent or visible horizon. — 
The instrument w r as entrusted to me 
for examination ; but I find that it is 
impossible to see the contact take 
place unless the eye be elevated a 
little above the true line of sight,' a 
perpendicular slit being made in the 
sight vane for that purpose ; this, qf- 
course, must give an erroneous result. 
If the eye be kept at the proper pom£, 
both images vanish before the con- 
tact can be observed, and thi^, in my 
opinion, is the great difficulty, to be 
obviated. If any of your intelligent 
Correspondents can do this, f am 
certain every British sqajnan will 
gratefully acknowledge the obliga- 
tion, as-huwtttti^repy be enabled 
to get the sun’s altitude at a time 
whea^ the true hoiizqi caguujt be de« 
pemfecTon.* * w 

I have endeavoured, a? well as I 
am able, to give, you a sketch of the 
quadrant, with, the improvement al- 
luded to. 

Description, 

AB Is the line of direct sight, or hori- 
zontal line, to which any celestial body 
must be reflected, 

C, thc suifaqe of tl>e additional glass, 
which , is laidon the top of a brass cy- 
linder, cccc , and unscrews at ee 9 where- 
by theglass ifc held tight at the points, i i . 
of thp cross' bar, by which it is suspended 
by a ring, wjiich tunis in the cross bar - 
like a swivel. The glass is a piece dark- 
•talned, for. the sun ; for the moon and 


stars, white ; or. instead of stained glass, 
a piece painted black underneath, so that 
there may be but one reflection. 

D, the sight vane, with the horizontal 

slit. 

E, thd speculum of the index reflecting 
the sun, S, into the horizon glass, G, 
and thenc^ along the line of sight on the 
face of the suspended glass, C, 

F, the index bar, which shows on the 
arch the. sun’s, altitude. 

LL, the limbs of the instrument. 

h h t The holes for the shades, which 
are here omitted to prevent unnecessary 
confusion. 

HO, the line of sight, wheu the eye is 
directed through the upper part of the 
perpendicular slit, when the image of the 
sun can be seen in the suspended glass, 
but not in the horizou glass, distinctly, 
as the lower limb is too low to observe 
the contact. When the eye is kept in the 
line, 'AB, the. image can be distinctly 
seen in thd horizon glass, but not in the' 
suspended glass, as it is clear the surface 
of that glass makes no angle with the 
point of sight, being parallel thereto. 

Should you consider this design 
worthy of a place in your Magazine, 
and aqy of your readers be induced 
to offer any remark upon it, they will 
render an essential service to seamen 
generally, and an assistance to the 
projector of the plan, who is a work- 
ing mechanic. 

I am, Sir, 

Yours respectfully, 

J. S 


STEAM NAyiGATIQN— COMPOSITION 
OP FORCES. 

Sir,— I t is astonishing how little 
interest the Probleiq proposed bv 
E. S. C., page 38.1, vol. i. has excited, 
although, in my opinion, there has 
not been a^question proposed, from 
the commencement of the Magazine 
to this date, of equal importance. I 
long expected^ that some of those 
gentlemen who entered so keenly 
mfo the discussion and merits of the 
grand arithmetical question, would 
hkve stepped forward with solutions, 
and not have resigned it into the 
hands qf a humble mechanic. 
appears, from the experiments of 
Bossuet, in company with D’Alem- 
Bert and Condorcet, who undertook 
a series' of experiments on the resist- 
ance opposed to the motion of ves- 
sels in water, tnat the resistance is 


Digitized by v^.ooQle 



MACHINERY FOR THE MANUFACTURE OF ORGANZINE, ETC. 291 


as the square of the velocity. Seve- 
ral other philosophers, botn on the 
Continent and in Britain, have come 
to the same conclusion; we may, 
therefore, consider the fact as esta- 
blished. From the law of the com- 
position of forces, if any force pro- 
pel a body through a given space in 
a given time, and if, then, another 
forc$ equal to the first is made to 
act upon the body in the same right 
line, Jhe velocity will be doubled. 
But this is only to be understood! as 
applicable to bodies moving" in art 
unresisting medium ; therefore the 
resistance of fluids being as the 
square of the velocity, the velocity 
will be expressed by the square root 
of the sum of the squares of the 
given velocities: hence it is evident^ 
if we put a -=* to the velocity com- 
municated by steam, b = to that 
communicated bv the wind, and v = 
to the comp ound ve locity, we shall 
hare v *= v + b* ; which formula, 
applied to the present case, will give 
v + (jr s 6 V 2 » 8*4852. 

In the above solution the wind has 
been supposed a constant force; but 
that not being the case, a small de- 
duction must be made on account of 
tbei increased velocity of the vessel. 
It may also* be worthy of remark> 
tirat two forces acting in the same 
right? line, in a fluid, produce the 
same effect that they would do if 
acting at right angles to each other 
in an unresisting medium. The above 
formula is equally applicable to the 
last part of F. H.’s inquiries, page 
208, vol. hi. ' 

lam. Sir, » 

Your obedient servant, 

D, Screw. 

Sheffield, Dec. 25tb, 1824. 


MR. BAD NALL’S INTENT MACHINERY 
FOR THE MANUFACTURE OF OR- 
GANZINE, ETC. 

Sir, — In your Number of the 8th 
'inst. I observed a few queries on the 
subject of my Patent Machinery for 
the Manufacture of Organzine, Sew- 
ing Silk, &c. I certainly should 
have made a point of replying to the 
said queries sooner, had it not unfor- 
tunately happened that my bookseller 


in town (who, by-the-bye, is in gene- 
ral a pretty regular sort of; fellow) 
Omitted sending me, until yesterday, 
the last and previous week’s Numbers 
of your Magazine. I trust, how- 
ever, this letter may be in time for 
publication on Saturday next, and 
that the following observations may 
be a sufficient' answer to your Cor* 
respondent’s questions ; — 

First— Will my patent machinery 
effect a saving of 30 per cent. 1 

Answer — 1 guarantee it. 

Secondly — Is this true? and, if 
true, how is this to be effected? 

Answer — 1 am most willing to 
show the said machinery at work to 
any person who may feel inclined to 
visit my factory, and I leave a con- 
viction* of the truth of, what I have 
asserted to such person’s judgment. 

Thirdly — Is the silk so manufac- 
tured equal in quality tQ that which 
is made by the present machinery ? 

Answer — Decidedly superior y in con- 
sequence of the evenness and regu- 
larity of the twist which the thread 
receives, which perfect regularity, by 
no other known method, can be, ac- 
complished. 

Now, Sir, in answering the above 
queries, l have been rather more 
laconic than I otherwise should 
have been, had your Correspondent 
thought proper to consult me on the 
subject previous to his bringing it 
forward in so public a manner; I 
have, therefore, addressed such an- 
swers to him alone. I can, however, 
have no objection to take advantage 
of the present occasion to make 
generally known the nature and ex- 
tent of my improvements in the 
throwing of silk. By a reference to 
my specification, dated 18th March, 
1823, a full and clear description of 
my inventions will be found. Since 
that period, however, I have been 
led to adopt (to the exclusion of the 
other plans) figures 6 and 7 only,* 
as being of themselves sufficient for 
accomplishing my object. 

In the manufacture of organzine, 
according to the usual process, after 
the silk has been wound from the 


* See drawings accompanying the spe- 
cification. 

u 2 
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hank or skein, three, operations are 
necessary. The same are also neces- 
sary for the manufacture of sewing 
silk, after the silk has been wound 
and properly sized (what is generally 
called doubled ), according to the 
strength or thickness of tne thread 
lequired. 

The first of these three operations 
k, to twist or spin the single thread 
of the ailk intended for organzine 
on the combined threads of that in- 
tended for sewings — this is done by 
one machine. 

The second operation is, to wind 
or double two or more, as circum- 
stances require, of these twisted or 
spun threads together — this is done 
by a second machine. 

The third operation is, to twist 
these threads together the contrary 
way to their original spin — this is 
•lone by a third machine. 

The method I adopt entirely does 
away with two of these operations, 
and with the, machinery and room 
which is necessary for tneir accom- 
plishment. Each machine that I am 
now .working is about six yards in 
length and one yard in width, con- 
taining 336 spindles, which are so 
arranged as to complete the manu- 
facture of either organzine' or sewing 
silk at one operalum f or any other 
description of cord that may be 
wanted* 

According to the observations I 
have made, it requires about twenty 
turns per inch for sewings of an ave- 
rage size, and from eight to twelve 
for organzine ; therefore, if the 
spindles revolve, say 2000 times per 
minute (and I have now one mill 
working at the rate of 4000 times 
per minute), each spindle will throw 
off in that time 100 inches of sewing 
silk, or of organzine from 166 to 
250 inches per minute. From this 
statement the length and the weight 
•of silk that may be manufactured 
in a given time may be easily cal- 
culated. 

In answer to your Correspondent’s 
query as to my terms, &c. — they are, 
to receive,' annually, one-third of the 
actual difference in the saving be- 
tween this and the common method, 
decided upon and arranged at ihe 
; f .tne of the granting of the licence ; 


the purchaser, of course, paying for 
the machinery. 

My solicitors in town are, Messrs* 
Allsop, Parke, and Freeth, 63, Lin- 
coln's Inn Fields, from whom all 
requisite information may be ob- 
tained ; as also from my agent, Mr. 
Abbott, 14, Walbrook. 

I am. Sir, 

Your obedient servant, , 

\ Richard Badnall, Jun. 

Leek, 18th January, 1825. 

I had almost overlooked the P. S. 
of your Correspondent, as to my 
machinery being adapted to the ma- 
nufacture of silk for lace — there is 
no doubt of it ; as to tram y read my 
specification. 


80ME ACCOUNT OF THE LATE M. 

GUINAND, AND OF THE IMPORTANT 

DISCOVERY MADE BY HIM IN THE 

MANUFACTURE OF FLINT GLASS 

FOR LARGE TELESCOPES. 

It has long been a desideratum 
among opticians and astronomers to 
obtain glass adapted to the manufac- 
ture of lenses of large dimensions for 
Telescopes. Notwithstanding the 
great labour and expense bestowed 
upon them, all experiments for that 
purpose had till recently proved 
fruitless. Within these few years, 
the obstacles which impeded its r at- 
tainment have been surmounted, and 
lenses have been made of a perfectly 
homogeneous glass, without striae, 
or any other defects, and to the ex- 
tent of even eighteen inches in dia- 
meter. This improvement, . which 
may be considered of great moment 
to science, as it will enable opticians 
to construct instruments of much 
higher power and more complete 
efficacy tnan those hitherto employed, 
and afford to astronomers a greatly 
extended range of observation, has 
been attributed by some persons to 
M. Frauenhofer, a celebrated opti- 
cian of Bavaria. Feelings of justice, 
however, have induced a generous, 
lover of science (who has favoured the 
public with the initials of his name 
only — C. P. d. B.) to publish a trans- 
lation into English of a paper read, 
-some ti ne ago, before the Society of 
Physic* and Natural History of Ge- 
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neva, which shows most satisfactorily 
that it is to the ingenuity and perse- 
verance of a humble mechanic of 
Switzerland, of the name of Guinand, 
that we are really indebted for the 
accomplishment of this important 
object. 

“ Nearly seventy years,” says the Me- 
moir, “ have elapsed since this interest- 
ing man, now on the verge of fourscore, 
and residing in a remote village among 
the mountains of Neufchatel in Switzer- 
land, was employed in assisting his fa- 
ttier a joiner ; and his present rnanuer 
of reading and writing shew that he 
scarcely obtained the, first rudiments of 
education. At the age of thirteen or 
fourteen he became a cabinet-maker, 
and occupied himself chiefly in making 
dock-cases. 

' “ At this period he had become ac- 
quainted with a buckle- maker who lived 
in his neighbourhood, and of whom he 
learned the a^ of casting and workiug in 
various metals, which enabled him, about 
the age of twenty, after once witnessing 
the process, to attempt the construction 
of a watch-case; having succeeded, he 
adopted the occupation of a watch-case- 
maker, which was then very lucrative. 

** Having constructed clock-cases for 
Jd. Jaquet Droz, he had an opportunity 
of seeing, at the house of that celebrated 
mechanist, a very fine English reflecting 
telescope, which appeared to him ex- 
tremely curious and interesting. Those 
instruments were at that time very rare 
in Switzerland, especially among the 
mountains. M. Guinand was then itf 
his twentieth or twenty-third year, and 
it cannot be doubted that this circum- 
stance, in itself unimportant, first turned 
his mind towards that subject, to which, 
encouraged by success, he afterwards 
more particularly devoted himself. 

“Be that as it ipay, M. Guinand 
having expressed a wish to be allowed to 
take, to pieces this telescope, that he 
might examine it in detail, M. Jaquet 
Droz, who had noticed the dexterity of 
the young-man, kindly gave him per- 
mission, and, with equal good-nature, 
relieved him from his apprehension of 
being unable to put it together again, by 
taking that task upon himself if it should 
prove too difficult for him. Thus encou- 
raged, M. Guinand took the instrument 
to pieces; accurately measured the curves 
of the reflectors and glasses, and after- 
wards readily put it together ; then avail- 
ing himself of the few notions of metal- 
lurgy which he had gained from his 
friend the buckle-maker, as well as of 
the experience he had acquired in cast- 
ing ornaments for clock-cases, he at- 
tempted the construction of a similar te- 
lescope ; and his second experiment suc- 
ceeded so well, that on a comparative 


trial of his own instrument with that 
which had been its model, in presence 
of a great number of persons, H was im- 
possible to determine to which of them 
the preference was due. 

“ M. Jaquet Droz, surprised at this 
success, asked our artist what treatise 
on optics he had followed as his guide ; 
but he was still more surpi rsed when the 
young man told him that he was not ac- 
quainted with any; he placed one in his 
hands, and it was not until this period 
that M. Guinaud studied, or rather de- 
ciphered (for, as we have already ob- 
served, he reads with difficulty) the prin- 
ciples of that science. 

“ About the same time occurred ano- 
ther fortunate circumstance, in itself as 
trivial as the former. Haring been al- 
ways weak-sighted, he found, when he 
began to make watch-cases, that the 
spectacles, which had hitherto answered 
his purpose, were no louger of service ; 
and being directed to a person whose 
glasses were said to have given great sa- 
tisfaction. he obtained a pair which 
really suited him no better 'than the 
others; but by looking on while uhey 
were in progress, he learned the art of . 
forming ana polishing the lenses. He 
therefore undertook to make spectacles, 
not only for himself, but for various other 
persons, who pronounced them excellent* 
This new acquirement he found very use- 
ful in his favourite pursuit; and he 
amused himself in manufacturing great 
numbers of telescopes of an inferior qua- 
lity, for which he made the tubes himself, 
generally of pasteboard. He also studied 
the small number of works he was able to 
procure, which treated on subjects con- 
nected with optics. 

“ Meanwhile, the ingenious and Im- 
portant discovery of achromatic glasses 
was beginning to spread; and having 
reached that country, it could not fail to 
■be very interesting to M*. Guinand, who 
'listened with aridity to all that he heard 
on this subject. M. Jaquet Droz having 
procured one of these new glasses, per- 
mitted M. Guinand, as in the instance of 
the reflecting telescope, to take it to 
pieces, aud to separate the Itenses. It 
will readily be conceived, that the pur- 
pose of the latter was to attempt the 
construction of a similar instrument; but 
in this he was impeded by the difficulty 
of procuring glasses of different refrac- 
tive power. It was not until some years 
afterwards that an acquaintance of his, 
M. Recordon, haring proceeded to Eng- 
land, where he obtained a patent for his 
invention of self-winding watches, which 
were then in great request, brought him 
from that country some flint-glass; and 
though the specimen was muen striated, 
he found means to manufacture from it 
some tolerably good achromatic glasses. 
Haring obtained supplies of this material 
on various occasions, and having seen 
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other glasses besides those of M. Jaquct 
Droz, he easily ascertained that flint* 
glass, not- extremely defective, is rarely 
to be'met with. Thus convinced of the 
impossibility of procuring it of that qua- 
lity which he ardently wished to obtain 
for the construction of his telescopes, 
and having by his various labours become 
sufficiently skilled in the art of fusion, 
he melted in his blast-furnace the frag- 
ments of this flint-glass ; no satisfactory 
result was obtained, but he discovered 
from some particles of lead, which re- 
appeared during the process, that this 
inetui was a constituent in the < composi- 
tion of flint-glass. At the time of this 
first experiment he had attained his 
thirty-fifth or thirty-sixth year. Ti)C * 
ardent desire to obtain some of this glass 
then induced him to collect, from the 
different works he was able to procure, 
such notions of chemistry as might be 
useful to him in his attempts at vitrifica- 
. tion; and during six or seven years 
(from 1784 to I79fo) he employed a part 
of his evenings iu different experiments, 
melting at each timeiii his blast-furnace 
three or four pounds of glass; be took 
care, in every experiment, to note down, 
the substances aud proportions of his 
combinations, the time of their fusion, 
and, as nearly as possible, the degree of 
heat to which he had subjected them ; 
then, by an attentive examination of the 
results of Ids experiments, he endea- 
voured to discover the causes which had 
rendered his products defective, in order 
that he might obviate them on a subse- 
quent trial. While occupied iu these re- • 
searches, he derived a strong incentive 
to perseverance, from the prizes which 
he understood to have been offered for 
this desideratum by different academies, 
and especially by the Royal Society of 
London, a copy of whose prdposals was 

S rocurea for him. At a later period he 
Iso learned, in a more positive manner, 
from the statements given in the first 
volume of the BibliolhZque Britannique , 
the almost total impossibility which ex- 
isted of procuringflint -glass exempt from 
striae ; all this impressed him with the 
importance pf the discovery at which he 
was aiming, and stimulated him in the 
pursuit. These experiments, however, 
made, as he observed, on too small a 
scale, all proved fruitless. 

“ At the age of forty and upwards, 
having relinquished the trade of watch- 
case- maker tor that of maker of bells for 
repeaters, at that time very lucrative 
(since he could make as many as twenty- 
four in a day, for which he was paid five 
francs eachj, he resolved to prosecute 
his experiments on a more extended 
scale. Having purchased a piece of 
ground iu a retired place on the banks 
of the river Doubs, near the Breners, 
where his establishment is at present si- 
tuated, he. constructed, with his own 


hands, a furnace capable of melting at 
one time two hundred weight of grass, 
and settled there with his family o* a 
very economical plan, in order to dedi- 
cate all his earnings and leisure to new 
aud expensive experiments. 

“ His perseverance, however, had to 
overcome many untoward accidents, 
which would probably have deterred most 
per.Nons from continuing the research. 
At one time his furnace, which he had 
not been able to construct with the re- 
quisite precautions, threatened to burst 
while heating, and he was obliged to re- 
build v it with materials procured from 
abroad ; at another time it was not Until 
after having employed several days 1 , and 
consumed much wood in heating it, that 
he noticed an essential defect in its con- 
struction, which obliged him to suspend 
the melting. Sometimes his crucibles, 
which he had procured at great expense, 
or manufactured himself, cracked with- 
out his being able to discover the cause, 
and the vitreous matter escaped among 
the ashes, and was lost. After each of 
these triais he was obliged to. employ a 
longer or a shorter interval in earuiiyg 
the means of subsistence, and of pur- 
chasing wood, and the necessary mate- 
rials for his furnace, his c/ucibles, mid 
his glass* These fruitless attempts dis- 
couraged him ou some occasions, but on 
others excited him so as to 'deprive him 
of rest, and he meditated day and night 
on the probable causes of the accidents, 
and on the means of obviating them. At 
leugth, however, he obtained a block 
(< culot ) of glass, of about two hundred 
weight ; having sawed this block verti- 
cally, he polished one of the sections, in 
order to examine what had taken place 
during fusion, and the following were 
the appearances On the upper surface 
of the vitreous matter there were. many 
little semi-globules, which had the ap- 
pearance of drops of water, terminating 
by a tliread or little tube of greater or 
less depth, at the extremity of which 
there was a small spherical bulb. The 
cause of this appearance was, that these 
drops and tubes consisted of a denser 
kind of glass than the rest of the block. 
Iu another part there arose from the bot- 
tom of the crucible other cylinders, or 
tubes, terminating also in a kind of 
swelling or bulb; these had a hollow 
appearance, because they were formed 
of a substance less dense than the rest of 
the glass; and, lastly, here and there 
were seen specks, or grains, ending with 
a tail or train of a substance also less 
dense than the rest of the mass in 
which they floated; these, on account 
of their appearance, he denominated 
comets. 

“ The original cause of the non-homo- 
geneity of strongly, refractive glass beibg 
once ascertained, the question was, how 
to remedy it ? and it wa$ here in parti- 
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cular that M. Guinand had great obsta- 
cles to surmount. 

“ Here we would gladly relate the nu- 
merous experiments by which M. GHi- 
nand at length accomplished his grand 
discovery; but as it still serves to pro- 
cure for him some compensation for his 
labours , we should be unworthy df the 
confidence he lias reposed in us, were we 
to enter into any detail on this subject. 
We shall therefore only state, that after 
many expensive trials, M. Guinand 
having been so fortunate as to obtain 
lass of which some parts were perfectly 
omogeneous, and therefore destitute 
of fchosestriae, or threads, from which 
flint-glass is so rarely fohnd free, he re- 
flected on the different circumstances 
which in this experiment might have 
contributed to so happy a result, so that 
in subsequent attempts he obtained 
blocks of glass possessing larger portion a 
of homogeneous substance, and at leiigth 
he has. almost arrived at a certainty of 
. obtaining, in the fusion of from two to 
four hundred weight of glass, at least 
one-half of that substance perfectly ho- 
mogeneous, and consequently fit for 
optical purposes. . 

“ Unable to make any further pro- 
gress, he admits that his processes nave 
not yet attained all the perfection which 
might perhaps be desired ; but as he has 
by these means succeeded in making 
disks, perfectly homogeneous, of twelve, 
and in one instance even of eighteen 
inches in diameter, mid having no doubt 
that, in operating on a greater scale, he 
might easily be able to obtain one of a 
diameter double dr triple the extent of 
those last-men tiohed, he justly con- 
cludes that his process has at length 
removed the obstacle which the non- 
homogeneity of flint-glass opposed to 
the construction of large achromatic ob- 
ject-glasses. 

“ Guinand having become acquainted 
with Captain Grouner, of Berne, an In- 
tendant of the mines, the latter had oc- 
casion in Bavaria to me&k of his im- 
provements; and a sndrt time after- 
wards, in 1804, he asked him, on the 
part of M. Frauenhofer, the chief of the 
celebrated establishment of Benedict- 
beurn, for some specimens of his glass. 
The letter of M. Grouner at once testi- 
fies the high est f&ti he had conceived for 
M. Guinand, and his earnest wish that 
his discovery might be rendered useful. 

. M. Fraherihofqr, after examining these 
speqimcns, And requesting' several disks 
of the glass, was so well satisfied with 
theta & t<> repair in person to Brenets.a 
drstatide of About 2o0 miles, where he 
fengUtffti M. Gtttoand to take a journey 
into Bbfaria. Having, arrived in 1805, 
he.d^eraimc^ fO Settle there ; and during 
xremdence of nine years he was almost 
solely ocdiipfcd in the manufacture of 


^gs^^f^^from^thi^^erfod thatJM, 

acquired so well merited a reputation. 

. “ Among the telescopes made by M. 
Guinand/ there are several of remark- 
able magnitude and effect ; in geueral, 
the greater part appear to advantage on 
comparison with Euglisji telescopes; a 
merit which iso whig, in ah especial man- 
lier, to the quality of ihe glass. But the 
most singular circumstance attending 
difem ts, mat they have been constructed 
by du old mail upwards of seventy, who 
himself manufactures the fliut ana croWn 
glass which lie uses in their construction , 
after having hiade with his own hands 
his vitrefving furnace and his crucibles j 
who, without any mathematical know- 
ledge, devises a graphic method of ascer- 
taining the proportion of the curves that 
must be given to the lenses, afterwards 
works a'bq polishes them by means pecu- 
liar to himself, and, lastly, constructs all 
the parts Of the different mountings, 
either with Jpints or on stands, melts 
and turns the . plates, solders the tubes, 
prepares 'Hie Wood, and compounds the 
varnish.” 

' [Here follows a long and detailed e*- 
lanation of fhc original process pursued 
y M. GuinUnd for giving the required 
carve to^ his lenses; but as the mode 
adopted fn this country appears to be su- 
perior, that detail is omitted. When the 
Memoir from which we have made the 
preceding extracts was addressed to the 
Society of Geupa^M. Guinand was still 

(at tfie close Of f823)^Was communicate! 
at the same time with the history of hift 
labours.— E dit.} 


GUNN’S PATRNT WHEEL CARRIAGES. 

Sir,— Among a circle of friends I 
have heard much stated concerning 
the improvements on Wheeled Car- 
riages, for which Mr. Gunn has lately 
obtained a patent, and the prevention 
of robbery was spoken of with great 
cdnfidence. Now, as nothing on the 
subject lias hitherto been laid before 
the public, may I request the favour o 
you to ipsert this m your valuable 
and most useful Magazine? Shoub 
it meet the eye of the patentee, > 
would beg leave to suggest the pro- 
priety of nis publishing A description 
of the improvements, particu&rly4 - 
applicable to public carriages. 

I am, Sjr,' 

Your obedient servant, 

A Stagb-ProprieTO* 
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(Continued from Page 281.) 


PROBLEM XI. 

About a jfiven triangle to describe 
or draw a circle. 

Let ABC be the triangle ; we are 
required to draw a circle round it 
that shall pass through the angular 
points A, B, and C. Bisect AC in D, 
and draw DF perpendicular to AC ; 
also bisect, in like manner, CB in E, 


and draw EF perpendicular to CB, 
then the intersection of the lines 
DF and EF is the centre of the eirclp, 
and AF, CF, and BF, are all equal to 
each other ; therefore (by Detinit. i. 
Part II.), with either of these lines 
as radius, describe the circle from 
the centre, F, and the Problem is 
performed. 



Note . — The reader will perceive 
that this Problem is but an applica- 
tion of what was shown in Problem 
ix Part ii. for the points A, B, and 
C, are, by the conditions of the Pro- 
blem, supposed to be in the circum- 
ference of a circle. 


PROBLEM xii. 

Within any triangle to inscribe or 
draw a circle that shall touch each 
of its sides without cutting them. 

Let ABC be the triangle within 
which we are required to draw the 
circle, IKL. 



With A, as a centre, and with any manner draw the arc, FG, from B, 
radius, as AD, describe the arc, DE, and bisect it. Draw BH towards 
and draw the chord, DE, which bisect the side, AC, then will the intersec- 
or divide into two equal parts, as at tion of AH and BH be the centre of 
M (by Problem vii. Part n.), and the circle; then from H draw HI 
through that point draw a line from perpendicular to AB (by Problem hi. 
A, as AH, extended towards the side, Partin.), then is HI the radius of 
BC, of die triangle ; in the same the circle which will touch all the 
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sides, that is, HI, HK, and HL, are Let ABDE be the given circle ; 
all equal to each other. draw any diameter, as AB, and per- 

problem xiii. pendicular to that diameter draw 

Within a given circle to inscribe a another diameter, DE ; join AD, DB , 
square. BE, and EA, and it is done. 


D 



Note . — This Problem, though so 
very simple, is not only of extensive 
application to every mechanic, but 
furnishes the means of describing any 
polygon in a circle whose number of 
sides is divisable by four ; thus, if we 
wish to describe an octagon, after 
first describing the square, as above, 
bisect any of the sides, as AD ; then, 
drawing CF perpendicular to AD, 
and joining AF, it will be the side 
of the octagon, as was required ; 
also, if we again bisect AE ra like 
manner, we shall have the side of a 
polygon of sixteen sides, and so on 
continually. G. A. S. 

{To be continued.) 


INCREASING the expansibility 
op powder. 

Sir,— I n answer to a question pro- 
posed by your worthy Correspondent 
“ F. Hr published in the 69tn Num- 
ber of the Mechanics’ Magazine, I 
have the following observations to 
make, which I shall be much obliged 
by your inserting. His words are — 
“ I shouM wish to ask the opinion of 
some one more conversant with the 
properties of air than myself, whe- 
ther, if a body of closely condensed 
air were allowed suddenly to exert 
its whole force, in expansion , on a 
quantity of gunpowder in a confined 
situation, it .would not answer the 
same end V* (namely, the explosion 
of gunpowder.) To this I should 


certainly answer. No. His own state- 
ment, at the beginning, goes against 
it ; for, in order to obtain air in e 
sufficiently condensed state to cause 
a sudden explosion, it is necessaiy to 
subject it to a great pressure. Now, 
if that pressure be sudden, he him- 
self tells us caloric is evolved ; con- 
sequently the re-expansion of the 
air will be productive of cold . — 
Again, to chemists it is well known 
that, if the pressure be applied slowly, 
caloric will be disengaged exactly in 
the same manner as in the former 
case, though, perhaps, not sensibly ; 
the result, therefore, will be similar, 
and cold will be generated. I have 
further to observe, that the air, even 
in the state of condensation, will be 
of a higher temperature than when 
expanded; for it is a well-known fact 
that air loses its caloric by being 
rarefied, else, whence the cause of 
water freezing under the almost ex- 
hausted receiver of an air-pump ? 
or whence the cause of the decrease 
of temperature as we ascend in the 
atmosphere ? Upon this hypothesis 
your Correspondent’s second ques- 
tion requires no answer. 

I am. Sir, yours, &c. 

Edinburgh. G. M. A. 


BRICKS. 

Sir, — In Number 33 of your valu- 
able depository of scientific intelli- 
gence, M r. Elmes has given a portion 
of an outline of the important and 
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necessary art of Brickmaking, but 
which, to many of your readers un- 
acquainted with that art, is almost 
useless, merely giving some names 
and colours of particular bricks. I 
hope Mr. Elmes, or some other of 
your Correspondents, will clear up, 
for the information of your numer- 
ous readers, the following desiderata , 
namely — 

Whence the colour of bricks? — 
That it is not solely iron, is proved 
proved by many or all of the same 
mass being parti-coloured ; being 
white where they are supposed to 
touch others in the kiln, and red in 
the remaining parts of the saihe 
brick. 

The art of making the pale yellow 
may, of course, be done by mixing 
chalk, and dirt v and ordure, as is done 
in the vicinity of London : these tire 
only for show, not compactness. 

Can bricks be made with clay 
alone, without any mixture whatever 
but sand to separate them from each 
other in the kiln, and to clear the 
moulding frames ? 

How is the pug-mill made i I find 
no description of it in the Encyclo- 
pedias. 

And, above all things, what is the 
cause of the porous ana dense bricks ? 
— The former are sometimes so light 
and brittle as to break with their 
own weight, and suck up water like 
a sponge ; the latter are often so hard 
as to near hammering on like an 
anvil, without breaking, and at the 
same time so close-grained that they 
resist water like marble. 

What is the cause of this, and how 
is this excellent quality of durability 
or density obtained ?^-Of the poro- 
sity we would only know how to 
avoid it. 

Also, how IS the glaring of bricks 
performed ?^-SoMe think it is done 
wkh Salt alone, others that they are 
partially vitrefied by the heat Of the 
kiln alorie. .The. cheapest way of 
glaring would be an advantage to Be 
known, whatever k may be. 

The above are some of the prin- 
cipal parts of ilie knowledge of 
bnekmakihg, which, if Mr. Elmes 
will be kind enough to explain, or 
any other of your Correspondents, 
He will oblige many of your readers. 


particularly one in the centre Of 
England, who is 

Bolnhurst. / A Rustic. 

N.B.— There is a white glaze, as 
in stone-ware blacking-bottles, and 
another of a blue or slate colour, 
much used by the Dutch — how are 
these^obtamea ? 


EVAPORATION. 

Sir, — I obsetye, in your Magazine, 
Number 73, page 260, an abstract 
of observations on Evaporation, by 
Dr. Bostock. Having made obser- 
vations, in Bedfordshire, on the quan- 
tity of evaporation for several years, 
and seen the result of similar obser- 
vations in other places, and findingDr. 
Bostock’s quantity Ml so much short 
of the average of other places, I pre- 
sume there is something very particu- 
lar in the situation of theDoctor’s ves- 
sel, or some mistake in the deductions. 
My vessels were always exposed to 
the free action of the air, but screened 
from the direct action of the sun. 
The quantity evaporated in the sum- 
mer months somotimes amounted to 
five inches per month, whereas the 
monthly quantities, deduced from 
the hourly quantities in the above- 
mentioned table, will not amount to- 
one inch ; and tire total, for the eleven 
months given, to about six inches, 
instead of twenty-four, as found in 
this and other pArts of the country. 

Yours, &c. 

B. Bevan. 


MECHANICAL POWERS OF MAN. 

Sir,— T he Mechanical Powers of 
Man cahh'ot fail to be an object of 
importance, mere particularly in a 
country expanding in every branch 
of useful knowledge. The powers 
and laws of most of the visible bodies 
in the universe have been investi- 
gated with great accuracy by men of 
science, but few have taken the pains 
to investigate and ascertain the me- 
chanical powers of man. It is true 
we find, in some of our best prac- 
tical works on Mechanics, the result 
of a few experiments on the pewert 
of man to carry burdens, ard to 
draw a load horizontally art! upon 
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places nearly horizontal, and also to 
raise a load by means of a windlass. 
But there are many other modes of 
applying the strength of man which 
deserve notice, such as in the act 
of rowing a boat, lifting a dead 
weight, using an auger, a gimblct, 
a screw-driver, a bench and hand- 
vice, &c. &c. ; most of which may 
be determined with sufficient accu- 
racy for general purposes, by many 
of your readers, if they were to 
register the results of a few 'obser- 
vations often in their power to make. 
By way of inviting communications 
gt this kind in your useful Magazine, 
I beg leave to offer a list, as a spe-^ 
oimen, to be corrected from time to 
time, as may be found necessary, 
premising that many ordinary ope- 
rations are performed in a short 
space of time, and may therefore 
be done by greater exertion than if 
a longer time was necessary. Thus 
a person, for a short time, is able to 
iise a tool or instrument called 

Lbs. 

A drawing-knife, with a force of . . 100 
An auger, with two hands 100 


A screw-driver, one hand 84 

A common bench vice handle. 72 

A chisel and awl, vertical pressure 72 

A wiudlass, handle revolving. 60 

Pincers and pliers, compression. ... 60 

A band-piaue, horizontally . . . 50 

A hand or thumb vice. . . 45 

A hand-saw 36 

A stock -bit, revolving 16 


Small screw-drivers, or twisting by \ 
the thumb and fore-finger only.. . I 1 

At another time I may, probably, 
send you a few cases to exemplify 
the use of the above list, 

Remaining, yours truly, 

B. Bevan. 


WEIGHTS AND MEASURES. 

Si R,r— Having never turned ray 
thoughts on the subject of Measures 
and Weights, I may seem bold in 
troubling you with the ideas of a 
novice, ana more so in presuming 
to offer them for public reading, ft 
ray error should amount to blame- 
able, I may fairly place some of it 
to your account, through the very 
interesting contents which awaken 
intellect in a regular flow of instruc- 
tions and suggestions in your Mecha- 


nics’ Magazine, which I read with 
much pleasure and advantage, being 
at a period of life when one’s rudi- 
mental learning requires a refreshing 
replenish. 

In your 73rd Number, Mr. T. H. 
Pasley has engaged my thoughts by 
liis learned suggestions on the ne- 
cessity of finding 4 4 an unerring 
standard for measure,* * and has, like 
a true philosopher, invited investi- 
gation and information with evident 
desire for the perfection of the mat- 
ter on which he has advanced hift 
opinions. This sincerity of mind, 
whenstedfastly engaged for the bene- 
fit of mankind, must ensure some 
advantage, and most likely advance 
towards the object sought. Were 
the ignorant to wait till the learned 
might think fit to make their know* 
ledge public, the multitude might 
remain in darkness. 

The free inquiry which you cherish 
in your publication, culls forth the ' 
required information, and increases 
the general illumination of the mind, 
invigorating society -by the sublime 
power of knowledge. Several ques- 
tions have been put which have 
brought forth much information by 
the 44 ingenious” considerations and 
the decisive answers of many who, 
most likely, would never have volun- 
teered their knowledge on the sub- 
jects of Such questions. These salu- 
tary evidences of general advantage 
are so clear, that they cannot fail to 
excite sentiments of satisfaction in 
every votary to arts and sciences. 
It is for such reasons I am drawn into 
a digressive vein of remark on the 
benefits which the Mechanics’ Maga- 
zine offers or afford* to an inquiring 
public. 

Now, with regard to the proposi- 
tion of T. H. Pasley, who agrees tli^t 
no undeviating standard has been (nor 
probably can be) found , I, for want 
of better judgment on the subject, 
offer my opinion in favour of the 
nearest standard that has yet been 
determined on, which, after all, must 
be allowed no better name than i( a 
conventional standard which is the 
best height of a man, namely, six 
feet. If such man be well propor- 
tioned, he would also measure six 
feet exactly, on the utmost extent of 
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both arms, from his two longest 
fingers ends — this gives the fathom . 
In one of the same just proportion, 
twelve inches make his foot, and 
such man's full step, as well as half 
his height-^-one yard. If these can 
be admitted as the best standard to 
be found for lineal, measure, I am 
not learned enough to doubt the uti- 
lity of the mathematical subdivisions 
of such standard, or the multiplying 
longer standards by the simple whole 
of either " fathom , yard, or foot ” 
Why the rod, pole, or perch, should 
not arise from such standard, instead 
df introducing the “ half-foot,” I 
am not qualified to question or an- 
swer, but have thought that it had 
better have been feet, yards, or 
fhthoms, in whole numbers. 

As for weights and solid measure, 
for liquids, I dare not advance even 
a question on them ; but, at the in- 
stant of writing, I propose the weight 
of a well-proportioned man to be 
divided into 72 parts, as one to each 
inch of his height, and make the 
weight of one part and its subdivi- 
sions to answer all retail purposes, 

' in lieu of the present pound weight ; 
and all larger weights in whole num- 
bers of 6, 12, 36 , and 72 parts of 
the original standard; and why all 
solid measures might not arise out 
of the arithmetical operations of 
long measure, on. the length, width, 
thickness, or other dimensions of 
solids, I know not. But, if you urge 
the learned to advance their know- 
ledge on the subject, by laving this 
before them in your valuable Maga- 
zine, the results may, as heretofore, 
prove the utility of inquiring. 

Yours respectfully, 

C.H. 

16, Buckingham-street, P. R. 


IRON TRADE. 

It was with surprise, and we confess 
with some doubt as to the correctness of 
the statement, that we read, in Trew- 
man's Flying Post , the extraordinary 
advance that has taken place on Iron : 
and, notwithstanding the caution ana 
great respectability of that journal, "we 
were disposed to consider they laboured 
under some erroneous information ; and 
so we should l^ave considered at this 
time, had we not been assured, by a 


gentleman on whose veracity we can 
place the utmost reliance, that in stating 

‘ Bars, which some time since met a dufi 
sale at 71. per ton, can now scarcely be 
obtained for 13/., while pig iron lias even 
exceeded this, being now more than oue 
hundred and twenty-oneper cent, beyond 
what it was a short time since,** they 
were correct. 

ITiat this article, in times like the pre- 
sent, when the deiriands of the Ordnance 
and the Navy are, for the preseut, un- 
known, should experience such a rise, 
is, to many, matter of astonishment: 
but, we conceive, a little reflection will 
easily account for what perhaps is not 
within the records of history to parallel, 
and will likewise contiuue, if not to the 
extreme of the prices now quoted, at least 
veiy near them. 

The legitimate effects of peace are uow 
beginning to be enjoyed throughout a 
large part of the civilized world, and the 
children of genius, enterprise, and indus^ 
try, are calling into action those powers 
for which our country stands uurivalled. 
To give full effect to this, a groat de man d 
is necessarily made fortjiis most valuable 
of all metals, as not any improvement of 
much importance caft be effected without 
receiving its important aid. 

Two rail-roads alone, now contem- 
plated to be eligible for trading and com- 
mercial purposes, one from Loudon to 
Edinburgh, and the other from Bir- 
mingham to Liverpool, with the neces- 
sary carriages for the conveyance of goods 
on them, will, we are informed bv a Cor- 
respondent, require little, if any thin*, 
less than two hundred thousand tons !! 

. This, with a commerce extending now 
in every direction, with every possible 
encouragement, calls on the manufac- 
turer ro supply what must be produced 
by the inventive ingenuity of the mecha- 
nic, who, in his turn, to carry* into effect 
the plan he has contemplated, must apply 
to the mine for this soul of his invention ; 
and when we consider that those efforts, 
however boundless and colossal they may 
be in extent, are not, as in other coun- 
tries, cramped and shackled for want of 
means to bring them to maturity, as the 
countless millions of our capitalists- are 
ever ready to support any measure that 
carries with it the least probability of 
a moderate reward for the sum invested 
in the speculation ; this encouragement, 
too, instead of decreasing, has a con- 
trary effect every year, from the de- 
creasing value of money in our public 
funds, which stimulates its tens of thou- 
sands to activity and usefulness, which the 
maddening influence of war had rendered 
hardened and indifferent to every valua- 
ble pursuit. 

, Those are a few of the reasous which 
induce us to conclude that iron will con- 
tinue to maintain high prices.— The 
Devonshire Freeholder . 


Digitized by LnOOQle 



I 


THE ARCHIMEDEAN MIRROR, ETC. — IRON COLONADE9. 301 


THE ARCHIMEDEAN MIRROR A 
GENERATOR OF STEAM. 

When a thermometer is exposed 
to the solar ray reflected from a 
plane glass mirror, the mercury 
rises trvo-thirds of the height it would 
attain if exposed to the sun’s direct 
ray. Three mirrors are equal to a 
two suns * power . When the sun, or 
his reflected image, acts upon a ther- 
mometer, it becomes stationary after 
some v time; because, though the 
source of heat is constant, all far- 
ther increase is impeded by radia- 
tion, contact, and the agitation of 
the air. The thermometer or other 
object to be heated should there- 
fore be enclosed within a cover or 
screen of planished tin, or other ma- 
terial provided with a metallic sur- 
face, and the .solar ray transmitted 
through a pane of glass, which will 
remain uninjured by the passage of 
heat, if chosen thin and transparent . 
Over this cover, if a second and a 
third concentric cover be placed at 
the distance of half an inch, the ac- 
cumulation of heat may be so aug- 
mented that a solar ray will boil water. 

In the Encyclopaedia it is stated, 
that “ the action of a vertical sun 
through a thin capsule of glass 
might heat up a dark horizontal sur - 
face 1 13 degrees, by Fahrenheit’s 
scale. I'll is 1 effect is far inferior to 
what we have repeatedly obtained. 
Adopting, however, this very mode- 
rate element of calculation, we shall 
And that, at the temperature of 62 
degrees two mirrors boil water, eight 
melt lead, and the pa tint solar re - 
Jlector , composed of 99 six-inch »pe- 
sula , being a sixty-six suns 9 power , 
will communicate 7458 degrees of 
heat to a surface of a quarter-foot, 
or 466 degrees, over an area of four 
feet. Twehty such reflectors, that 
might be constructed for 100/., af- 
ford nearly 150,000 degrees of heat, 
a power far superior to any ever before 
at the disposal of man. ' 

The means we have adopted for 
preventing the dispersion of heat, will 
preserve neat, wheh accumulated, 
several days or weeks, enabling us 
to operate by night as well as by day. 

The solar reflector may be em- 
ployed as a locomotive power on 
iron rail-roads, in navigation, in 


ploughing, harrowing,and other agri- 
cultural labours ; in working mines, 
heating public and private buildings, 
&c. &c. without smoke or noxious 
effluvia. Its burning energy at great 
distances having been already expe- 
rimented by ethers, I shall not dwell 
upon, but conclude by observing, 
that the solar reflector will be found 
an equally useful auxiliary to the 
chemist in his laboratory, as to the 
mechanic in his workshop. 

I am. Sir, yours, &c. 

W. Corbet. 

23, Dover-street. 


|IRON COLONADES. 

Sir, — When first I addressed you, in 
order to show that Mr. Wedderburgh’s 
plan of th£ Iron Colonade was not origi- 
nal, I promised that, at some future day, 
I would lay down part of the many in- 
conveniences which, if ever his plan 
were adopted, would arise therefrom. 
I will now, in as concise a manner as I 
am able, point out what I believe every 
reasonable man will allow to be ihsu^ 
perable objections to such an “ iron 
scheme." 

Mr. W. seems to build his hopes of 
ublic patronage on the vast utility of 
is scheme, iu conveying water and gas 
pipes, on its being a substitute for sun- 
shades in protecting the passenger frpm 
sun and rain, ajrid on the wonderful 
grandeur it will give to the streets. 

. With respect to the water and gas 
pipes, hC has not shown tohete the uti- 
lity lies; indeed, it would be a difficult 
task, inasmuch as it is evident that the old 
plan is superior on this account oply— ^ 
that though the pedestrian may not be 
disturbed in his passage along the streets 
(which, however, I much doubt), the 
inhabitants of the houses will have the 
workmen on the tops of the colonade 
repairing the pipes, and thus intruding 
on their privacy in an awkward and dis- 
agreeable manner. The complexity which 
would attend the conveying pipes along 
' his pillaring colonade would, besides, be 
considerable. 

Now, as to the sun-shade benefit, we 
all know that shades are only necessary 
during a part of the day ; ana so readily 
are they used in pulling out and winding 
up, that this grand consideration seems 
of the least importance. Again, some 
shops do not require shades, and in some 
particular parts they are not wanted. 

■The proposed colonade would also go 
to destroy the variety of handsome shop- 
fronts which at present adorn the streets 
of London, and exhibit the arts and 
manufactures of Great Britain, and, in* 
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deed, of the whole world, in the highest shut out the rain which cleanses the 
perfection. streets, to exclude the sun which affords 

Considering, farther, the facilities it light and genial heat, would be utterly 
" would afford to housebreakers and pick- abandoned by all men, excepting such as 
pockets— the closeness it would occasion are as visionary in their dreams as yotr 
by confining the air, and numerous other worthy Correspondent, Mr.Wedderburgh.. 
petty, inconveniences, I believe this Uto- I remain, your obedient servant, 
pian scheme of an iron cokmade, to Anti-Colonade. 



ANSWERS TO INQUIRIES. 


NO*. 78. — LIMB BURNING. 



Sir, — I n reply to your Corns- one-third, by measure of coal* to 
pondent S. F. respecting the con- convert any Quantity of limestone 
struetion of a Kiln for burning into lime, ana as a bushel of coal 
Lime with turf and other light weighs about 831bs., it appears that 
fuel, I send him, through the medium nearly the same weight of, turf as of 
of your most useful work, the foim coal is required to burn lime ; and 
and dimensions of the most approved hence your Correspondent will pro- 
kilns used in the north of Ireland for bably find, that a similar weight of 
this purpose. I must observe, that, the combustibles he en um e r ates will 
the turf dug from the bogs in Ireland be necessary for this purpose. To; 
is much more solid and durable, as economise heat, the Irish kiln ia kept 
fuel* than any English turf: I ever constantly burning, by supplying 
saw : one car load, probably about peat and limestone in due proper- 
five cwt. will burn twenty bushels of tion at the top, as the mass sinks 
lime of the finest quality, the stone down, and the lime is taken out be- 
heing veryhaa-dand compact* and of low. The very light materials S. F. 
thatspeciesfountLm primitive moun- enumerates may probably, without 
tains, of gneissand mica' slate, some* some care, burn away too rapidly to . 
of which is perfect marble, and most produce the proper effect, f cannot 
of it making a near approach to, that, give him any positive information on 
state? The stone is broken so. small, this point. I would suggest, how- 
that Qjo piee&is left more than about . ever, that as the combustion mjay be 
one inch thick ; thus' the 1 carbonic totally extinguished by cutting off 
acid gas* of this compact stone has the' supply of air at the bottom of the 
only to be driven off by the heat of kiln, the* heat mayr surely be reaju- 
the fire from ai depth within each lated by the partial: admission of It. 
piece of half an inch. As it requires If this should bt found upon trial tc 
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act partially and irregularly, perhaps 
balls made up with loam and heathy 
sward beat up together may answer, 
I conceive S. F.’s kiln should be con- 
structed, externally, of what he calls 
limestone-grit, ana lined with bricks 
set in brickmake^8 , loam. The whole 
ought not to cost more than \5L 
Brompton. ■ G. C. 


no. 69.-^strength op rope. 

Sir, — The following is a rule (in 
answer to T. S., Number 69, p. 207) 
for judging the weight which a Rope 
wiH bear. Multiply the circumfer 


pence in inches by itself* apd 'take 
the fifth part of tl\e product, which 
will express the tons it will carry. 
Thus if a rope has six inches circum- 
ference, 6 times 6—36+5, which is 
7f tons. Apply this to a rope of 3£, 
on which Sir C. Knowles made his 
experiment? 3| x 3$ * 10 5$, which is 
2.05 tons— 4928 lbs. 

It is established, that tarred cord- 
age is weaker than white, and the 
difference in creases by keeping. 

The following experiments were 
made by Mons. I)n Hamel, atRoch- 
fort, on cordage of 3-inch French 
circumference, made of the best 
Riga hemp, August 8th, 174 k 


White. Tarred. 

Broke with strain of 4500 pounds 3400 pound* 

4000 3300 

4800 3258. 

August 25th, 1743/ 

4600 3500. 

6000 . . / - . 3400 

3000 , 3400 

y September 23rd, 1 746. 

3880. ...I..... 3000 

4000 2700 

4200 ......... 2SQQ; 


A- parcel of white and tarred cord? h wa9 laid up in. the mag^ine* and 
age was taken out of a quantity which comparisons were made from time to 
had been made February 12, 1746. time, as — 


White bore 

1746 April 14th: 2645 . 

1747 May 18th 2762 

1747 October 21st 2710 . 

1748 June 19th, 25J5 . 

1748 October 2nd t 2425 . 

1749 Sept, 25th 2917 . . 

M. Du Hamel says, that it is de- 
cided by experience, that white cord? 
age, in continued service, is one- 
third more durable than tarred j se- 
condly, it retains its force much 
longer while kept in store ; thirdly, 
it resists the ordinary injuries of the 
preather one-fourth longer. 

We know one remarkable fact, 
that in 1758 the shrouds and stays of 
the shear hulk at Portsmouth Dock- 
yard were overhauled ; and when 
the worming and the service were 
taken off, they were found to be of 
white cordage. On examining the 
Store-keepers books, they were 
found to have been formerly the 


Tarred- bora 

DiffVi'eftoe* 

.. • ?312; . 

: . m 

. • 2156 • 

. . 607 

. . mo, . 

. . 660 

. .. 1752: • 

. . 823 

. . 1837 • 

, . 588 

. . L8$6 . 

: . 1062 


shrouds of, the Royal William, o. 
100 guns, built 17.16i She* was- 
thought top-heavy and unfit for sea^j 
and unrigged, and her stores laid 
up. Some few years afterwards her 
shrouds and stays. were fitted, in the- 
shear hulk, wjiere they remained in 
constant and very hard service for 
about thirty years, while every tarred ' 
rope has been repeatedly renewed. 

The shrotids were tarred and. 
blacked, and not known to be white 
rope ; therefore it appears, that white 
rope, tarred and blacked, will resist 
the weather, and be much stronger. 

These remarks I find in my pri- 
vate book, made when Master on 
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boardjtis Majesty’s. ship Impregna- 
ble, of 100 guns, in 1815, but from 
where copied I cannot remember. 
As she was then employed in the 
Mediterranean, I think it likely the 
paper may have fallen in my obser- 
vation there. 

I am. Sir, 

Your obedient servant, 
William Amey, 
Master, Royal Navy. 

— BBaaa—sas s.i. i i ■■s sas 

INQUIRIES. 

NO. 92. — 8PIRITOU8 LIQUORS. 

Sir, — I should be much obliged 
to any of your Correspondents, if 
they would furnish me with infor- 
mation on all or any of the following 
questions : — 

By what ingredients and by what 
process may an impure spirit be so 
rectified, as to be deprived entirely 
of its smell, and of all taste ex- 
cept that of a spiritous and fiery 
nature ? 

From which of the three following 
Ingredients — molasses, raw sugar, or 
reined, may the purest spirit be ob- 
tained, and in what comparative pro- 
portions from each ? 

And in what kind of vessel, open 
or covered, in what degree of heat, 
and during what time, should any of 
these be left in fermentation before 
they are fit to be committed to the 
still? 

An Inquirer. 

N.B. — All the directions I could 
derive from printed channels on this 
subject I have tried, and they have 
all ruled. 


no. 93.— painter’s difficulties. 

What is the best method to ensure 
success in colouring old paperhang- 
ing, so that the figure shall not strike 
through the new colour, as sometimes 
it will do, without paint or plain paper 
being first applied ? Also to ensure 
success in colouring or whitening 
delings that are stained from va- 
rious causes, through the floors, 
roofs, &c. ? 

\ 


NO. 94.— DETERIORATION OF STEAM 
BOILERS. 

Sir, — I am in the habit of work- 
ing Steam Boilers, aiid consume the 
smoke upon a certain principle, 
whereof the leading feature is to pre- 
vent the smoke going up the chim- 
ney (at least in a great degree), by 
nearly closing the damper; the heat 
under the boilers and in the flues 
consequently annihilates a great part 
of the smoke. On opening the flues, 
I. lately found the outside of the 
boiler, in the flue part, scale off, and 
betwixt the scales and the sound part 
of the plates the colour is vermilion 
red. I should feel much obliged to 
any of your intelligent Correspond- 
ents to explain the cause of the above 
phenomenon, and to point out such 
remedy as may prevent this evil. 

I am. Sir, &c. 

A Subscriber. 

Warrington. 


CORRESPONDENCE. 

Jnnius Anaxarchus, “ On the more 
general adoption oflron, and the impo- 
licy of advancing its Price,” is a better 
patriot than logician. Policy has nothing 
to do with the price of this or any other 
commodity; and the more general the 
adoption of iron becomes, the more likely 
it is to rise in price. He is right in con- 
tending that one native Iron mine is 
u preferable, in every moral and politi- 
cal sense, to a score of Transatlantic 
gold and silver mines.” As we must de- 
cline the insertion of his paper at length, 
it is left for him, as desired, at our Pub- 
lishers*. 

S. O. To his first question. Yes* To 
his second, Probably . 

Communications received from — A 
Constant Reader— T. M. B. — C. S. B.— 
Keysoe— Aurum — C. Eagland — Ball- 
Rustic — A Subscriber— Another “ Sub- 
scriber** at Warrington— Robert Murphy 
— A Cottage Proprietor— J. Merrywea- 
ther— Circumflex— B.B.— x Z.— Jnvenis. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 66, Paternost^r-row, London. 
Printed by B. BbNblbt, Bolt-court, Fleet-street. 
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“ Ingenious Art, with her expressive face, 

Steps forth to fashion and refine the race ; 

Not only fills Necessity’s demand, 

Bat overcharges her capacious hand. 

Capricious Taste itself can crave no more 
Than she supplies from her abounding store ; 

She strikes out all that Luxury can ask, 

, And gains new vigour from her endless task.” 


Cowper. 
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Beckwith’s percussion gun. 

&*,— I foel sorry that,Mr.WighU 
man should imagine, for a moment, 
that I hive or had -any dgske or iulen- 
tehtioxk to imurt him* I give him full 
credit for the ingenuity of his im- 
provement, but n must be allowed 
that there are others who are equally 
entitled to commendation for their 
exertions. 

1 am not interested in tlte sale of 
guns, whether of Mr. Beckwith, Mr. 
Wightman, of aqy other, maker, or 
in tneir manufacture, or of any arti- 
cle whatever relating to them. I 
speak of tbemfrom upe. 1 haye nse<J, 
a rifle upon Forsyth’s principle, with 
magazine; I have also used fowling- 
pieces made by other persons, and 


however, no caps are to he got, and 
tbe sportsman ha*. some fmmmm 
powder, or wishes to use it instead 
of a cap (which powder is more con- 
venient for use when made into a 
small pellet or ball, the size of a 
large pm’s head), then the nipple is 
taken out and the cup screwed into 
the breech in its place, and a longer 
screw put into the hammer to reach 
the pellet in the cup ; and to pre- 
vent the pellet falling out of the 
cup, or the coppef cap from coming 
off the nipple, as the hammer is 
drawn up from the eup or nip pl e 
after loading, a small cap falls down 
and covers the eup, so that no wet 
can touch the priming, which cap 
rises up and mates way for the ham- 




and Hampshire ; but I have not met 
with any one whose make has given 
my friends or myself the satisfaction 
that Mr. Beckwith’s has ; and this I 
say without his knowledge, and: with- 
out intending to enhance the sale of 
one man’s goods to the prejudice of 
another, as Mr* Wightmap wpuld 
imply I do in my observations on the 
Century of Inventions* 

The risk attending a lock with a 
magazine is, that the powder in the 
magazine may ignite and cause an 
accident. In the rifle 1 used there 
was a small piece of cork introduced 
into a vent-nole in the magazine ; so 
thatj should the powder inihemaga- 
Me ignite, the force of thcesa/tosion. 
nughtbespeat upon the cork 4 and 
prevent danger e n sui ng. 

The lock Mr. WigbtmaajmpjlfiGks 
as Mr. Beckwith’s, with a magazine 
sliding on a bar, is not the lock 1 
allude to. The lock I mean has no 
magazine, and is p^eajthe most sim- 
ple const ruction, It ha* a hammer, 
through the top, of which a screw 
passes y into the prejfcph a small cup 
or a nipplvis screwed (it is perfo- 
rated so as to communicate the Are 
to the powder in th^chambef ) ; this/ 
cup or nipple does not project from 
the side, bujtrUes in the. front of the 
breech,, whereby cross action is 
avoided. If the sportsman is in- 
clined to use a copper cap, with per- 
cussion powder in it, the nipple is 
put' info the breech, and a short 
•crew is put into the hammer. If, 


To prove the rapidity with which 
the hammer falls upon the cup, put 
a pellet of percussion powder mto it, 
draw the hammer to full cock, and 
the cap will cover the cup^ turn the 
gun over, thqt the mouth of thequp 
shall point to the ground ; When the 
gun is held in this position, and the 
trigger pulled, before the ball can 
fall out of the cup . tho hammer 
strikes it. 

With respect to tbe^ recoil of a 
gum as mentioned in the latter part 
of Twr. Wightmah r s letter. I do not 
recommend a gun, overloaded, as 
a pleasant thing to hold , to one’s 
shoulder ; hut this I hqow^ and have 
proved myself, that sometimes the 
powderin the chamber of the gun 
will be" dfeggp, or clog from some 
cause or other, and the cqpper cap 
or pellet will not communicate its 
fire. In that case I have unscrewed 
the nipple, and introduced, a .small 
ouantity of dry powder info it and 
tne chamber, and have screwed the 
nipple back to its place, and put on 
a Iresh cap : the gun bus then gone 
off without recoil, and us if no such 
stoppage had occurred— Mis, I say, 
is a great advantage, and this was 
my advice ; and the risk of bursting 
the piece, by such an act, is next to 
nothing. But the fact is, I perceive, 
that Mr. Wightman has beeen speak- 
ing of one sort of lock, which has 
been used by Mr. Beckwith, and I 
am speaking of another as now used 
by him. 


Digitized by v^ooQle 


THE BALANCE. . 30/ 


I trust that this description, though 
wanting in technicality of expression, 
may be understood; but, that the 
proof may be made, and the fact 
apeak for itself, I have sent you my 
gvki, which was made by Mr. Beck- 
with two years back, and, after an 
inspection of it, you can yourself 
decide as to the simplicity or com- 
plexity of the lock, and its power. 

By the gun being in your posses- 
sion, you will be enabled, if it meets 
your approbation, to make such a 
drawing from it as .will render the 
above description more intelligible 
to your readers, and the gun may 
remain in your charge for one wee# 
from the day pn which this lette* 
may he inserted in your Magazine, 
to satisfy any person \vhose curiosity 
may tempt him to call and see it. 

I am. Sir, 

Your obedient servant, 

S. R. 

London, December 1st, 1824. 

[We have prefixed to this communica- 
tion a side-view and sections of the Lock 
of the Gun, with the- inspection of which 
we have been kindly favoured by S. K., 
and which may he "seen by auy of our 
readers, at 55, Paternoster-roW, during 
the ensuing Week. The Utters denote 
the corresponding parts in the different 
views.— Eo.J 

» i- •; v . 

THE BALANCE. 

Sir, — I had written a few hasty 
thoughts to you, explanatory of my 
view pf the “ singular property of 
the Balance,” in answer to G. B., 
p. 234, under the impression that he 
v?m mistaken in his explanation there- 
of iCthis was on the evening of the lsjt 
of January) ; but being in company 
the following evening with two per- 
sons who have had much experience 
in the construction of very delicate 
balances, men of considerable me- 
chanical talent find information, the 
conversation turned upon G. B.’s ex- 
planation, and conceiving it to be 
erroneous, I endeavoured to explain 
my theory as intelligibly as I could, 
but was not fortunate enough to con- 
vince my auditors of its propriety. 
Fearing I had been betrayed into 
error, for want of duly considering 
the subject, I determined to put my 


proposed solution to the test of ex- 
periment, as the surest way of . ascer- 
taining the truth or error of my po- 
sition. , . 

The solution which I proposed, was 
as follows ; — The man being coun- 
terbalanced by the weight in the op- 
posite scale, the pressure of tne 
weight in each scale on the centres 
of ; suspension will be in the direction 
of two perpendicular lines (i. e. ope 
at each point -of suspension) at right 
angles with each end . of a horizontal 
right line joining the points of .sus- 
pension, ami forming three sides of 
a square,' if I may be allowed the 
expression, as A B C, Now, when 

' A\ 



the man presses upward against the 
beam, he exerts an equal pressure 
against the scale on which he stands, 
forcing it obliquely outwards, from the 
fulcrum of the beam, thus effectually 
elongating that arm of the beam with 
which he is now identified. The ba- 
lance becomes one of unequal arms 
between the fulcrum and centres of 
suspension, in proportion as the 
scale is forced from the perpendicu- 
lar line before mentioned : conse- 
quently the equilibrium before sub- 
sisting between the weights is appa- 
rently destroyed ; because the longest 
arm must preponderate, though equal 
weights should be in each scale, file 
annexed diagram will perhaps show 
the matter more plearly than words j 
— D, the side containing the weight* 

E, the scale containing the man ; 

F, the fulcrum of the beam. 



I have since then tried the experi- 
ment with apiece of wood, contriving 
* x 2 
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it so that it should attach firmly to 
the beam, in imitation of the man’s 
■grasp, which keeps him firm in his 
situation. - The same effect follows— 
the scaJe on that side descends. 

Under these circumstances, I offer 
the above explanatory observations 
to the consideration of your readers. 
If they are founded on truth, and 
Drove correct, I shall feel pleasure 
in having contributed my mite to the 
mass of useful information contained 
in your valuable work $ if in error, I 
shall fed equal pleasure in seeing 
that error property pointed out. I say 
property > because, in irfy opinion, a 
supercilious air of superior wisdom. 
Venting itself in mere assertion, or, 
what u worse, in ridicule, where 
sound reasoning only ought to be em- 
ployed, may wound the feelings of an 
opponent wno means well , but cannot 
prove beneficial, and may prove inju- 
rious to science and to tne cause of 
truth. 

I am, Sir, yours respectfully, 

C. Eagland. 

10, Poland-strcet. 

' Sin, — I am induced to take up my 
pen, in eonseauence of some ob- 
servations of S. Y. on my opinions of 
the property of the Balance, men- 
tioncd by €» D. On looking over 
my letter, I find a mistake, which I 
*ake the present opportunity of rec- 
tifying. Where I. said, that in order 
to produce the effect stated, the 
pressure should be applied between 
the pivot (or centre of motion of the 
beam) and the point of suspension 
of the scale wherein the man stands ; 
the passage should stand thus : — “In 
order to produce this effect, the pres- 
sure must be applied between the point 
of suspension of the man’s scale, and 
the opposite end of the beam ; for it 
is plain, that a pressure applied at or 
beyond the pivot would have a pro- 
portionally greater effect, could it be 
conveniently applied. ” 

Thus I beg to correct what I assure 
you was an unintentional error, but, 
at the same time, my ideas on the 
subject remain unchanged; and I 
still consider the cause I before 
stated, vis. leverage, to be correct. 

Tour Correspondent W. L.’s idea 


agrees with mine ; but bis wording 
has a slight inaccuracy, where he 
says, “ the pressure applied to any 
other part of the beam than the point 
of suspension will cause a prepon- 
deration to the man’s scale ; for if 
the pressure be applied beyond the 
point of suspension ever so little, it 
will (in an accurate balance) cause a 
preponderation of the other scale.” 

lean, perhaps, anticipate S. Y.’s 
intended solution, viz. that it is 
caused by the swinging of the scale ; 
but it is sufficient to say, that the 
swinging cannot alter the point of 
suspension. 

L must confess I am at a loss to 
know where I have fallen into those 
faults of style, of which S. Y. ac- 
cuses me in so intemperate a manner. 
But as I have already run to some 
length, J will not stop to Attempt a 
vindication of. 

Sir, yours respectfully, 

G. B. 

Rotherhithe-street, Jan. 27th, 1825. 



RAILWAYS AND UNIVERSAL 
STANDARD. 

Sir, — The doubt expressed by 
your Correspondent, G. W. p. 269, 
is a very natural one to a novice in 
the theoretical principles of mecha- 
nical science, and to most of our 
practical men it is a perfect stum- 
bling-block; but the position ad- 
vanced in that excellent article on 
Railways, is strictly consistent with 
the principles of dynamics, or laws 
of motion. G. W., I have no doubt, 
is acquainted with the principle or 
law of bodies falling freely by the 
force of gravity ; and since up and 
down are only relative terms, if he 
asks himself the following inquiry, 
he will perceive the truth of what is 
at present to him a matter of doubt. 
Why may not the same principle 
exist in all bodies when acted upon 
by an uniform force, greater or less 
than that of gravity, and in any di- 
rection whatever? The mathemati- 
cal sciences are universal in their 
causes and effects. The same law 
which whirls and rolls those stupen- 
dous orbs in the unbounded abyss of 
space, is equity applicable to the 
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motion of the pebble when projected 
from the hand— to the ship m the 
rapid or convex surface of the ocean, 
and the waggon upon the level or in- 
clined plane. 

Mr. rasley’s suggestion of a uni- 
versal standard for our weights and 
measures, is founded upon the same 
principles ; but 1 do not agree with 
him in thinking, that the (^stance 
which a body fills in a second of 
time, would be more accurate than 
the lengths of the pendulum vi- 
brating seconds at any proposed la- 
titude. Certes, the point oi suspen- 
sion of the pendulum can be as ac- 
curately determined as the point 
frpm whence any body falls by the 
free action of gravity. The experi- 
ments of Galileo (who is justly and 
universally allowed to be the father 
of this branch of physical science), 
and subsequent researches of Huy- 
ghens, have shown that falling bodies 
and vibrating pendulums are variable 
at different latitudes, and they have 
aho shown that this variation arises 
from the peculiar figure of the earth ; 
so that before we attempt to discover 
a true standard from the theory of 
falling bodies, the figure of the earth 
ou^ht to be the first object of our in- 
quiry. But here we are not left with- 
out a witness. The labours of Mau- 
pertuis and others have determined 
it so far as almost t6 bid defiance to 
farther human ingenuity on the 
subject. 

I am. Sir, 

Your obedient servant, 

J. Y. 

63$, Bed Lion- street, Ckrkenwell. 


PUBLIC READING-ROOMS AND 
LIBRARIES. 

Sir, — I am one among many of your 
readers situated in the interior of the 
country, at a distance from any library, 
and have at different times to go to Lon- 
don on business, where I may occa- 
sionally prolong my stay to a consider- 
able extent. 1 have a great desire to 
read several books I see advertised as 
published, and to consult others ; and I 
have often been told, that in London I 
may read all, aucLsee every thing of that 
nature ; but in this 1 have been so greatly 
mistaken, that 1 must beg the favour of 
you, or any of your Correspondents, to 


inform me where there is any public 
Reading- room where strangers may be 
admitted, on paying their fee each time 
entering the door, or otherwise to go 
and call for any work, and sit there and 
read it as long as they please, or call for 
others to refer to, while there, as con- 
venient. This request being complied 
with, will, I am certain, benefit many, 
of your readers, and, indeed, all.situated 
as 1 am, who have been greatly disap- 
pointed in their expectations hitherto. 

I have been referred to many places $ 
some l have found private rooms at book- 
sellers^, appropriated to their customers 
or friendly visitors, and where strangers 
have nothing to do ; others I found to be 
book-clubs, where, by periodical sub- 
scriptions of the memuefs, a library was 
formed, of course for their exclusive use, 
and near their residence, of which a 
stranger could neither be a member nor 
visitor. Others, again, were circulating 
libraries, where I foupd not one work 1 
wished to read or refer to, being mostly 
novels, old histories, voyages ana travels, 
of every date but the latest ; others were 
small lending libraries of magazines ; and 
some few, very few, possessed late po- 
pular works, but nothing scientific. Thus, 
Mr. Editor, in all I have been disap- 
pointed; and though you may perhaps 
think it incredible, the following is 
fact : — I wished to refer to a patent 
detailed 1 somewhere in the Repertory 
of Arts in the year 1801 or 1802, ana 
though I have ifiade fourteen journeys 
to London since, with constant at- 
tempts to refer to that work each time, I . 
have been always unsuccessful. I begin 
to think there ‘is no such place as 1 am 
seeking, although some continue their 
assertions in the affirmative ; but if not, 
the sooner it is known the better, and if 
happily the contrary, 1 hope you vriU - 
point it out. 

I have observed advertisements lately 
of several books published, of travels in, 
and descriptions of, a country I particu- 
larly wish to be acquainted with ; but at 
many libraries I have called at, I find 
they rarely have them till some year* 
after they come out. . . . 

The advantages of a reading-room are 
numerous— I need only mention one, ! 
see advertised a work I particularly want ; 

I go to a bookseller' 8— I 'call for it— it is 
produced ; 1 may look at the tit}epage, 
the print or type, the plates, if any, and 
the number of pages ; to ask to read a. 
chapter would pe unreasonable— I may 

? urchaseit, or refuse. On purchasing it, 
lake it home, and perceive by the first 
chapter that it is merely a puff* book, op 
what is tenned a catchpenny. Thus de- 
ceived, it is laid by, not worth sixpence* 
for waste paper ; and sorryl am to say, 
this is frequently the case : but it answer* 
the end or the writer, who. having con- 
trived a specious titlepage, has entrapped 
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many. Now, . by reading a chapter or a 
few pages of any work at a reading-room, 
I see tne nature of it ; if a poor one, I 
continue to peruse, and if a good one, 1 
purchase a copy. 

I am. Sir, yours, &c. 

Jan. 12th, 1825. Keysoe. 

[We know of no estabHshmeift in the 
metropolis such as our Correspondent 
inquires for. The want of it is greatly to 
be lamented. There is scarcely a provin- 
cial town of any note which is not t>etter 
provided with Public Libraries and Read- 
ing Rooms than London 


ROPE BRIDGES. 

In India there are bridges called 
Portable Rustic Rope Bridges of 
Tension and Suspension, ana they 
are exactly what tne name describes, 
A few hackeries will carry the whole 
materials, and the appearance of the 
bridge is rustic and picturesque. 
They are distinctly bridges of ten- 
sion and suspension, having no sup- 
port whatever between the extreme 
points of suspension, independent of 
the standard piles, which are placed 
about fifteen feet from the banks of 
the nullah, or river, except what 
they derive from the tension, which 
is obtained by means of purchases 
applied to a most ingenious combi- 
nation of tarred coir ropes of various 
sizes, lessening as they approach the 
centre. These form the foundation 
for the pathway, and are overlaid 
With a light splitbanaboeframe-work. 
The whole of this part of the fabric 
Is a fine specimen of ingenuity and 
Mathematical application. One great 
advantage it possesses is, that if by 
any accident one of the ropes should 
break, it might be replaced hi a 
quarter of an hour without any in- 
jury to the bridge. . It is impossible, 
in this article, to give so particular a 
description as to render its minute 
parts clear, nor, in fact, can any de- 
scription do so. Unaccompanied by 
theplam 4 

Tiieehief principle of its construc- 
tion is. the perpendicular action of 
its weight ; a principle obviously 
of paramount . necessity in India, 
where the soil is so loose, and offers 
so little resistance, and more parti- 
cularly in relation to the specific 


purpose for which they were, -itt— 
vented. The whole weight of the 
bridge, therefore, resting on two 
single points, so far separated, and 
unassisted either by pier-head or 
abutment, rendered its construction 
a matter of extreme delicacy, and it 
has been effected in a manner reflect- 
ing the highest credit on the genius 
of the inventor. The combination 
of lightness with security, aqd the 
adaptation, to the utmost nicety, ' of 
the required proportionate strength 
to the parts, form its chief cha- 
racteristics. The tension power is 

The bridge which was^piaced 
during the last rains over the Jlerai 
torrent, was 1 60 feel; between the 
points of suspension, with a road- 
way of nine feet, and was opened for 
unrestricted use, excepting heavy- 
loaded carts. The mails and baing- 
hees passed regularly over it, and 
were by its means forwarded when 
they would otherwise have been de- 
tained for several days. The last 
r&iny season was the most severe 
within the' last fifty years, and yet 
the bridge not only continued ser- 
viceable throughout, hut, on taking 
it to pieces, it was found in a perfect 
state of repair. The bridge intended 
for the Carafflnassa is 320 feet span 
between the points of suspension, 
with a clear width of eight feet. If 
is in other respects the same as the 
Berai torrent bridge. A six-pounder 
passes over with ease ; six horsemen 
also passed over together, and at a 
round pace, with perfect safety. 

BEER COCKS. 

Sir, — Y ou may have observed 
Beer Cocks constructed for the pur- 
pose of admitting air at the very time 
the beer is drawn, so as to do away 
with the necessity of using a vent- 
peg- They are ingenious in theory, 

I admit, but in practice are found 
very deficient. Let a glass, of ap- 
propriate size, be fitted to a small 
cock on this plan, and filled with 
water ; it will be found that the air 
which is allowed to enter by the 
cock creates a ferment in the water, 
so that the beer is drawn quite thick 
Yours, &c. H. F. 
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Sir,— M any of your readers, Who 
value their own security tod coinfort, 
will be glad to become acquainted 
with a Night-Bolt (for Which Mr. 
Wollaston, of No. 1, Great St. He- 
len’*, lias a patent), which is greatly 
preferable tq that in cbmtiibfi use ; 
not liable to be out of ordei 1 , appli-, 
liable to any door, and which may be 
fastened or unfastened at pleasure, 
by means of the pull alone, without 
any previous operation. We send 
you a drawing and description of it, 
and are 

Your obedient servants. 

Thos. BailY ct Cb. 

No. 30, CornhUl, Oct. 1824. 

Description. 

Pig. 1 represents the bolt or tongue, 
on which may he seen a pin. A, by which 
it is to be moved horizontally forwards 
orhackwards. 

with an 

, , _ bolt 

Outwards or inwards, according td the 
position of the weight. 

Fig. 3 shows the case ixi which the 
bolt and weight are contained, laid, open 
from the back, for the purpose of letting 
them be seen in their proper situations, , 

B is a counterpoise to the weight, Which 
may be raised or depressed at pleasure. 

Fur* 4 is the cover of the case, having 
attached to it two small bars to guide 
the motion of the bolt. 


OPTiCAii EXERCISES. 

Sir,— I was amusing some. friends 
a few, evening* since with optical ex- 
periments, which gave pleasure to 
all, and each seemed perfectly sat,i$- 
fied with the explanations I delivered j 
being certain that he who can ope- 
rate and lecture must be best in- 
formed, and most assuredly right. 
The invisible shilling, made visible 
by pouring Water into the bason 
which contained it, was well re- 
ceived j and the terms refraction and 
reflection, made use of in&efllus- 
tratioii, were considered mighty^ ex- 
planatory. Coloured shadows were 
" - fveyed wit 1 * 

ff without 

T _ any thing L - 

it took me considerable tune inae- 
monstrating the numerous points 
connected with the formation of , co- 
loured light ; } 8UC b a8 refranmbilityi 
fits of easy transmission, anectioni 
of light, reflection ; and the coloipec 
image of a dissected eye, in which ] 
proved how the fact takes place, of 
the image of the butcher and his axe 
being seen on the back of the aque- 
ous humour of a bullock’s eye, lipon 
dissection, immediately after the beast 
has been killed. I next exhibited the 
phenomenon of a multitudebf images 


Digitized by v^.ooQle 




LOCOMOTITB 8TBAU-BNOINIS. 


f 312 


■ of a single lighted candle, situated 
! between two plane mirrors, at which 
some of my friends were as enthu- 
siastically delighted, as when Galen 
first contemplated a human skeleton. 
Here I felt myself perfectly at home; 
and, as I lectured on the reflecting 
owers of bodies, the velocity of 
ght, and angles of incidence and 
reflection, I enjoyed as much happi- 
ness at perceiving the conviction ex- 
pressed on every countenance, as a 
Brahmin at the assenting groan of 
' his hearers, when they receive the 
spirituality he distributes among 
i them so profusely. Can you con- 
1 ceive. Sir, any thing more enviable 
t than were my feelings? Alas ! they 
I were soon depressed. Hie son of 
one of my friends came forward to 
: perform the experiment, and then 
asked ine how the light from the can- 
dle, which is spread equally over the 
entire surface of each of the mirrors, 
could collect into separate images on 
the glass ? I told him it was occa- 
sioned by the opposite mirror reflect- 
ing them back again. He wished to 
know what the glass did to throw 
them back? Here his father called 
him troublesome, and protested that 
boys, now-a-days, assumed to them- 
selves more knowledge of things than 
men formerly. “ But,” continued 
he, “ I do not so much wonder at it, 
learning is now so cheap, and so ge- 
nerally disfused among the rising ge- 
neration.” Here again the lad said, 
“ Reflection could not be the cause of 
the picture of the candle on the glass, 
because every person saw the same 
image on a different part of the glass ; 
and if there were as many images as 
the spectators pointed to, even with 
| a single mirror only being used, 
some one would possibly see more 
than one image, and some two per- 
sons would see the image on the same 
part of the glass.” These remarks 
were got over by a little adroit- 
ness on my part, as nothing is more 
unpleasant than being obliged to 
enter into discussions m the highest 
sciences to convince those who have 
got but a mere smattering in philoso- 
phy. “ Because, Sir,” continued 
the urchin, “ I can make as many 
images appear at once with a single 
mirror « , you can with two.” “ The 


thing is impossible,” I said. " Oh 
no. Sir, it is possible— look here.” 
So placing the candle about three 
inches from the mirror, and nearon** 
end of it, he made me look at the 
glass from the other, at an angle of 
about 15 degrees, when, to my very 
great surprise, and no small mortifica- 
tion, I saw as muy images as by the 
two mirrors. “Where now. Sir,” he 
cried, “ is your reflection ?” I could 
only answer, “ The case being new 
ana unexpected, I would consider of 
it.” The boy has a right, it must be 
allowed, to know a good deal, for he 
reads all the Mechanics ’ Magazines. 
As we meet again this day month, will 
you be good enough to obtain for me 
some new, yet fashionable elucida- 
tion of this unexpected case. 

I am. Sir, yours, &c. 

Obednego. 


LOCOMOTIVE STEAM-ENGINES. 

A grand experiment was recently 
made as to the power of Locomotive 
Engines at Kulingworth Colliery, 
near Newcastle-upon-Tyne, in pre- 
sence of several gentlemen from the 
Committees of the intended Man- 
chester and Liverpool, and Birming- 
ham and Liverpool Rail-road Ccfln- 

{ >anies, when the result was as fol- 
ows : — The engine being one of 
eight-horse power, and weighing, 
with the tender (containing water 
and coals), five tons and ten hundred 
weight, was placed on a portion of, 
rail-road, the inclination of which, 
in one mile and a quarter, was stated 
by the proprietor (Mr. Wood) to he 
one inch in a chain, or one part in 
792 : twelve waggons were placed- on 
the rail-road, each cohtaining two 
tons and between 13 and 14 hundred 
weight of coals, making a total useful 
weight of 32 tons and 8 cwt. The 
twelve waggons Were drawn one mile 
and a quarter each way, making two 
miles and a half in the whole, in 
forty minutes, or at the rate of three 
miles and three quarters in an hour, 
consuming four pecks and a half of • 
coals. Eight waggons - were then 
drawn the same distance in thirty-six 
minutes, consuming four pecks of 
coals ; and six waggons were drawn 
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' Sir, — Having invented an appara- 
tus which has proved of essential ser- 
vice, and which is likely to be very 
beneficial where it can be used, I 
doubt not you will be happy to give 
it a place in your valuable work, the 
Mechanics 9 Magazine . ' 

Hie object of the invention is the 
fastening of a bolt, five, ten, or 
twenty feet below the surface of the 
earth. Chalk, or a soft stone that 
can be easily bored, are the best . 
adapted soils for this purpose. The 
trial has been made by me, in chalk, 
in keeping down the^ floor of a dry 
dock, which floor is of timber, and 
had been raised by the upward 
pressure of tlie water, and bear 
aying in a hopeless state ever since 


Iiy.3. 



1819, having baffled th skill of some 
of the first engineers the country pro- 
duced. The floor is 130 feet long, 
and 32 feet wide $ and by introducing 
two rows of bolts, twelve and four- 
teen feet long, and four feet apart, 
the floor is kept down secure, and 
the dock is one of the driest in Eng- 
land. 

The pressure I put on one of the 
bolts, for a trial, was forty tons, 
which made no impression on it 
whatever. 

The following is a description of 
the Bolts, as well as of the Drill, and 
the method of using them : — 

First, with an auger is bored a hole 
five inches in diameter, aud the depth of 
the bolt. . 
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A and B, in figure 1, is a cylinder five 
inches diameter, in two parts ; A being 
fitted into B, with a turned six-inch 
boring, having three grooves to receive 
the ends of three screws passing through 
B, as represented by three dots. These 
screws keep the cylinder from separating, 
and at the same time admit A to turn 
round freely, leaving B stationary. 

DD are two flat bars of iron screwed 
into B, with their upper ends at right 
angles. These returned ends serve as a 
guage to regulate the length of the drill, 
and also having holes in them, they can 
be nailed down, and prevent B from 
turning round with A. 

the cylinders, the lower end of which^is 
square, having, in the lower part of A, 
a collar or square hole to pass through, 
by which means A is turned. 

C is a knife or cutter, hung by a pin at 
the top, which the bar E, coming at the 
back, forces out, as the handle is turned 
round, and the soil is drilled away. 

F is a regulator ; one part, a brass col- 
lar screwed on the bar, E, running round 
in the cross-piece, F, through each end 
of which is a screw. This regulator is to 
prevent the bar from going down too fast, 
and by turning the screws the drill frees 
itself, and is easily let down, until it 
forces out the cutter to the stopper, as it 
appears in figure 2, when it can go no 
farther. 

Figure 3 is an iron bolt, fourteen feet 
long, and two inches diameter, with a 
nut and screw at the top, and a dove- 
tailed head, five inches diameter and five 
inches long. This bolt is cased with 
four pieces of fir, one inch and a half 
thick, and made round to five inches, 
the size of the drill. At the lower part 
of this casing ace font cast-iron spreaders. 
G, seven inches long, fastened to the wood 
by a hinge : and when the bolt is put into 
tne hole, they are tied down with a piece 
of twine, as represented in figure 3, with 
part of the head of the bolt below them. 
When they are placed exactly right, the 
bolt fe drawn up, which breaks the twine, 
and forcing out (he spreaders, fills (he 
drilled hole, as it appears in figure 4. A 

E iece of timber, as represented iii fig. 4 
y the dotted lines, is then screwed down, 
and holds all fast 

1 am. Sir, respectfully, 

Your most obedient servant, 

Jas. Moon. 

Dover, Oct 29th, 1824. 


MECHANICAL DIFFICULTY SOLVED. 

The inquiry made by W. S. K. in 
Number 74, p. 286, relating to a piece 
of wood or cork remaining stationary 
when placed in the centre of a re- 
volving bason of water, may be an* 


swered, that it arises from the inertia 
of the water, or that .property of 
matter by which it resists motion 
when at rest, and resists rest when 
in motion. This inquiry may be thus 
explained: —The particles of all 
fluids are supposed to be globular, 
so that when the bason is put into a 
revolving motion, all those particles 
which are in immediate contact with 
it will be whirled round, each upon 
its axis, and these again will com- 
municate a simultaneous motion to 
those particles which are in imme- 
diate contact with them, and so on 
until motion is communicated to the 
whole mass; and if, after this has 
taken place, the motion of the bason 
is stopped, the water will still conti- 
nue to move for a considerable time, 
but in a reversed order; that is> the 
particles next the side of the vessel 
will, from their attrition upon it, 
first cease to move, and then again, 
by their action upon others, nearer 
and nearer the centre, until motion 
is completely destroyed. 

I am. Sir, 

Your obedient servant, 

J. Y. 

<53£y Red Lion -street, Clerkenweil. 


“ THE COMPENDIUM STOVE.” 

(Frork the Philadelphia Gazette.) 

Burning of WatEr l-^Our towu (or 
at least a part of it) has been kept in a 
state of excitement for three days and 
half, by a discovery whieh has been made 
of a mode of using vtotet for fuel! The 
proprietors of coal-mines and weed- 
lands are ail id alarm— (by Monday we 
may expect that the panic Will sffread 
among the WOod-sawyefi? and coal- 
heavers)— tbt question whether it will 
be advisable to &t the Liberties have the 
Schuylkill Water, now we have this' new 
use for ft, already begins to be dis- 
cussed— and fears have been expressed 
lot ofcftr Professor of Pyrotechny should 
cany his art so far as to set fire to the 
Delaware! Ashe has, however, given 
his word and honour that before ne at- 
tempts any thing of this kind he will 
give suitable notice, so that the ships 
may be removed, no apprehensions on 
this score need, for the present at least, 
be entertained. In the existing state of 
public feeling, those, perhaps, are most 
rational who talk of petitioning Council 
to assess an additional tax on such as 
burn the Schuylkill water as Well as drink 


{ 
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Seriously and soberly— Mr. Augustus 
Day, who resides at No. 124, North Third- 
street, has iuveuted a stove, by which it 
has been calculated a room may be kept 
warm for a whole day, and no piore than 
four cents worth of Lehigh coal he cop- 
sumed in that period. It is of small size, 
and in shape an inverted cone, with se- 
veral longitudinal openings near the apex. 
Oil a grate within rests a sm;«ll quantity 
of coal. A pap of water placed beneath 
the openings ensures aconstant supply of 
vapour. In passing through the ignited 
coal, the aqueous vapour is decomposed , 
and we have that powerful heat which is 
produced by the combustion of oxygen 
aud hydrogen. The cover of the stove is 
attached to a moveable section of pipe* 
which is raised aud lowered by a fixture 
similar in principle to that of a suspended 
lamp, and by this contrivance the fire is 
regulated. So powerful is the heat, that 
a small quantity of water thrown into 
the stove is immediately decomposed, 
and the combustion of its component 
parts follows of course. Of this we have 
ourselves been witness. 

The principle of the invention has long 
been applied: in the mechanic arts, espe- 
cially by the blacksmith , who, as is well 
knowm, when he wishes to increase the 
heat of his fire, throws on it a small 
quantity of water. Of late years, che- 
mists have, in their compound blow- 
pipes, made sundry new and very valu- 
able applications of this principle ; but the 
honour of applying it to domestic eco- 
nomy belongs to Mr. Day alone. 


CONSUMING SJfOKE. 

Sir, — Having seen a variety of con- 
trivances for cpnsurning the smoke 
of steam-engine and brewers’ fires, 
aft of which are, more or less, com- 
plained of as obstructing the (fra ft, 
end consequently reducing the heat 
applied to the boiler, \ beg leave to. 
suggest the following contrivance 
fur the consideration or your readers. 
I am not sanguine of its success, 
but shaft feel obliged by any remarks 
and opinions that may be offered on 
it by any of your Correspondents. 

I propose that an opening shall be 
made in the chimney, and alongside 
of it a small globular fimnace Shall 
be built of fire-brick, to which shall 
be attached a pair of double black- 
smith’s bellows, to be worked by the 
engine, which shall constantly blow; 
a* stream of fire, into the chimney 
that vyill, I conceive, ignite the smoke 
as it passes up/ and cause it to rise 


in a flame. I propose that the fur- 
nace-fire, to which the bellows is 
applied, shall be constantly supplied 
with small coal by a hopper and two 
fluted rollers, similar to those used 
for crushing malt, and worked by the 
engine. It will te observed that the 
bellows are double, consequently one 
qf them always giving the effect. 

I am. Sir, &c. 

W. R y. 

THE t( QUESTION IN OPTICS.” 

Sir,— rThe science of Optics having 
roved that there must be an extent 
eyond which a sufficient image of 
an object could not be intelligibly 
reflected on the retina of the human 
eye, the question of what that extent 
might be, must, in my opinion, re- 
main problematical until the power 
of sight is brought to one mathema- 
tical standard. The time may be 
made out, by inference , on ^ a dial 
of four feet diameter, ,y as, at this, 
the position of the two hands can -be 
sufficiently seen, because of the uni- 
formity of the division of the hours, 
and the established places of 12, 3, 
6, and 9, and their known interme- 
diates ; but if, on the same four-feet 
tablet, some new figures, of the size 
proposed on the clock, were to be in- 
scribed, the test of the question of 
“ S.” (in Number 72) would be more 
in point with the information sought. 
I can only advance a geometrical step 
towards the required solution, by in- 
fornffng “ S.” that an object five" feet 
in height and three miles distant, 
would produce two principal rays, 
the one from the top and the other 
from the bottom of such object, 
which, in passing through a flat glass 
placed vertically at one foot distance 
from the eye, would, if truly marked 
on such glass, be Teducea to one 
thirty -second part of one-eighth of an 
inch, or rather one 5280th part of 
five feet. This calculation may, per- 
haps, induce others to give the ques- 
tion a thought ; but I finally think 
that it is a mixed query, like "that of 
the everlasting “ turn-screw ,” and re- 
quires knowledge beyond the mathe- 
matical rules of mechanism to solve. 

I am. Sir, &c» 

A MUCH AMUSED AND CONSTANT REAPER. 
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PLAN FCR PURIFYING' COAL 
LIGHT AND DARKNESS. 

Sir, — The facility which your li- 
beral and instructive Magazine offers 
lor the publication of all sorts of 
opinions, induces me to say a word 
or two expressive of my abnorrence 
of the perversion of truth, when vic- 
tory alone in argument is the object 
to be gained. In a certain profession 
some grounds exist for sophistica- 
tion, and the thing is understood to 
be so, notwithstanding the effect is 
to set truth aside ; but it is mortify- 
ing, to say the least of it, when in- 
disputable facts, the knowledge of 
which is derived from no less than 
divine authority, are treated with 
levity and undervalued, and for no 
other purpose than to make a dis- 
play of learning and abilities, in 
order to impose on those of inferior 
talent a tissue of nonsense, under 
pretence of publishing to the world 
a great discovery. I happened, in 
looking through the last volume of 
your work, to peruse the paper Num- 
ber 40, page 188, on light and vision , 
wherein much pains are taken to 
prove there are no such things as 
light and darkness : and, indeed, I 
w as disappointed at not meeting some 
specious proof advanced,that we have 
no eyes, as the wiiter insists, “ it is 
the mind sees, and not the eyes.” 
The eyes of course are useless, and 
of course made in vain ! I will not 
dispute this point with the learned 
writer, as who knows but he may be 
a Member of Parliament, or of the. 
law, wherein policy is always right, 
or the profit of the calling sufficient 
to make black white. But as a man' 
and a Christian, I cannot suffer my- 
self or others to be talked, and 
quirked, and bamboozled out of 
the right of thinking for ourselves, 
particularly when fortified in our 
opinions by the language of divine 
inspiration. The word of God says, 
“ Let there be light.” Now, Sir, is 
it wise in any man to say that “ light 
is useless, and therefore has no ex- 
istence?” Might it not as well be 
flourished out, that the world was 
not created, for its beginning has no 
other authority than what we have 
for the creation of light ? so that if 
there be no light, great is our dark- 
ness indeed ! And if there be no 


MINES FROM CHOKE-DAMP. 

light, I would ask, why should there 
be any difference in darkness, by 
which without light we see, and with 
darkness, at times, we cannot see ? 
Your Correspondent likewise says, 
there is no darkness, or what he calls 
shadow. Still holding to my Bible, 
which the palaver of no man shall 
make me undervalue, 1 read there, 
that darkness has as much being as 
light ; as it is written, “ the dark- 
ness was great,” and “ thick dark- 
ness, such as might be felt.” When 
you. Sir, or any one else, can furnish 
me with better proof than the word 
of God, I will change my way of 
thinking , but not until then. 

I am. Sir, yours, &c. 

Jacob Morins. 


FLAN FOR PURIFYING COAL MINES 
FROM CHOKE-DAMP. 

Sir,— In a letter which I took 
the liberty of addressing to you a 
short time back, I therein stated I 
could suggest a Plan which would 
effectually Purify the Air in the most 
extensive Coal . Mine, by expelling 
the carburetted hydrqgen Choke- 
damp. I shall, as briefly su4 expli- 
citly as my small share of learning 
will enable me, explain my plan for 
accomplishing this most desirable 
object. The specific gravity of the 
first and the most dangerous is de- 
scribed as considerably lighter than 
atmospheric air * consequently it will 
always occupy the upper or highest 
parts of the mine; and as it is ad- 
mitted that it is generated from the 
face of the mine for strata of coal) 
on which the miners are constantly 
at work, these stratas of coal seldom 
being exactly horizontal, but gene- 
rally on an inclined plane, the engine 
and shaft being usually at the lower 
end, from whence the mine is, if I 
may use the term, worked up hill. 
In this case, whether the gas is gene- 
rated from the face of the mine or 
otherw ise, still its being so far from 
the bottom of the shaft causes it to 
accumulate in this particular part of . 
the mine, even if the roof is per- 
fectly horizontal, but more so if 
there is the least elevation. Com- 
pressed against the roof of the mine 
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by the pressure of atmospheric air 
fr<ttn the bottom of the shaft, the gas, 
like a light liquid upon one specifi- 
’caUy heavier, will find its level. The 
•carbonic acid gas, on the contrary, 
will always, if there is any descent, 
flow like water towards tne lowest 

F lace of the mine. For these reasons 
would recommend that a recess or 
cavity, in the form of an inverted 
fqnnel, be made in the roof or top 
of the mine, in the centre or highest 
port of the face, and that the same 
.shall be as large as the state of the 
roof will admit : into this, if the 
same is made in the highest part of 
the mine, the gas will spontaneously 
flow. From the centre or top of 
this funnel, I propose that a hole, 
six or more inches in diameter, 
should be bored upwards to the sur- 
face. This may appear (because new) 
difficult to effect, but 1 have no hesi- 
tation in saying it may be effected at 

J Mbs than half the expense of boring 
ownwards : in the latter, when 
boring to a great depth, a great part 
of the expense is caused by the loss 
of time necessarily taken up in 
drawing up the rods to §mpty the 
auger, aha to change that for the 
chisel. In boring upwards the chisel 
only will be required, and the rods 
will only require to be withdrawn 
occasionally to repair the chisel, as 
the soil, &c. cut out by the chisel, 
will keep falling down between the 
rods ana the outside of the hole to 
the bottom of the pit. The rods 
may easily be workea by levers and 
jmlleys. When a hole is completed 
to the Surface, the gas may be easily 
forced to this part of, the mine in 
the foflpwing manner Let a tin, 
copper, ofr sheet-iroft pipe (air-tight) 
be fixed to the nozzle of a pair of 
large bellows at the top of the shaft, 
or (if not too remote) at the 
engine-shaft. Which may be made 
to work the bellows when necessary ; 
let the pipe be continued down the 
Shaft ana along the top or roof of 
the mine (fixed up with’ wooden 
wedges) towards the lowest part of 
the face of the mine ; have as many 
branch-pipes as may be necessary, 
and at the end of each a stop-cock. 
A long leather flexible pipe or hdae. 
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such as the firemen use, with a 
brass or other tube attached, may be 
screwed alternately to the different 
ends of the pipes, beginning at the 
lowest or farthest end (from the 
funnel) of the face of the mine ; and 
through this medium the air may 
be placed against the face of the 
mine as often as may be deemed ne- 
cessary. Thus may the air be puri- 
fied in the most remote parts of the 
mine, and, besides expelling this 
dreadful enemy of the miners, the 
plan will furnish, in lieu of the air 
contaminated by their breath, pure 
and refreshing atmospheric air. 

If the plan of bonng appears im- 
practicable or too expensive, I would 
suggest another plan, nearly as effi- 
cacious. Instead, of bellows, sub- 
stitute an air-pump : instead of one 
funnel or cavity in the roof, make 
several along the face of the mine, 
into each of which conduct a pipe, 
with the end made similar to the 
broad end of a trumpet, and let the 
same be turned upwards to near the 
top of the different funnels or cavi- 
ties., This will, by working the 
pump, draw out all the dangerous 
gas and contaminated air, which will 
be replaced by pure atmospheric air 
from the shaft. 

If there is any remote part of the 
mine which requires to be explored, 
and where there is reason to think 
this dangerous gas is accumulated 
in a state of explosion, by adopting 
the following plan the same may be 
exploded without danger to the par- 
ties : — Provide a strong box, similar 
in shape to a sedan-chair, sufficiently 
capacious to contain two persons : 
• in the centre of the hind part of the 
same let there be placed about six 
inches square of very fine wove wire, 
to admit air, with a slide to shut oc- 
casionally. In the front have a plate 
of thin crown glass, sufficiently large 
for the persons inside the box to see 
their way through ; and let this also 
be protected with a. slide outside 
One of Sir Humphry Davy’s patent 
lamps, placed on the outside of the 
front over the glass, will indicate 
to the persons inside when they ap- 
proach a part of the mine where the 
atmosphere is explosive ; on the db- 
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covery of which they have only to 
retreat backwards to a sufficient dis- 
tance, and then explode the gas by 
means of a common serpent fired 
from a pistol through a it aperture in 
the front of the box. They may be 
provided with means to relight their 
lamp, and 1 presume to think they 
would be sufficiently shielded from 
the effects of the fire. I have always 
observed that the fatal accidents ge- 
nerally occur on a Monday morning. 
Would it not be a means of divert- 
ing the danger of an explosion by 
sending down two of the men to try 
the above experiment before the 
whole descended? The box might 
be kept constantly ready at the bot- 
tom of the shaft. 

f am, Sir, 

Your obedient servant, 

A Staffordshire Farmer and 
Land-Drainer. 


IMpOVED AUGER. 

The following account of a New 
Auger, invented by Dr. Church, of 
Birmingham, is given by the Editor 
of the London Journal of Arts and 
Sciences • 

“ This improved anger (indeed we 
have seen several of them of different 
sizes, but the most perfect one we now 
refer to) is one inch and one-eighth in 
diameter. We first tried its effects upon 
a piece of dry deal, four inches thick, held 
in the left hand, withont any other sup- 
port, and turning the auger by the right 
hand in the way that gimblets are usually 
turned, passed the auger through the 
four-inch deal in fifty seconds. With the 
assistance of a bow, it was made to pe- 
netrate through a po3t of seven inches 
square in twenfy-one seconds, and in the 
baud of an expert workman, there is no 
doubt but that its progress would be 
much more rapid. It cuts a perfectly 
smooth hole, and clears itself as it ad- 
vances. 

44 The utility of an auger possessing 
such superior advantages to shipwrights, 
as well as a variety of other artisans, 
must be immediately obvious ; and one 
circumstance which renders it still more 
valuable is, that its form is such, that it 
can be sban>ened, from time to time, 
upon an ordinary grindstone, without in' 
the slightest degree altering its figure r 
indeed, it toriU retain the same form and 
properties even though ground down to 
within a short distance of the stem. 


4 4 Not having tlie inventor’s permission, 
we refrain from publishing a particular 
description of this instrument; but ail 
soon as the specification is enrolled, 
which will be in May, we propose tb 
ourselves the pleasure of presenting it to 
our readers in a more perfect state. 


EXTINGUISHING FIRE. 

M. Cadet Vaux, reflecting on the 
circumstances of a fire when it occurs 
in a chimney, was led to endeavour 
at its extinction, by rendering the 
air which passes up the flue unable 
to support combustion. This object 
he obtained by the simple means of 
throwing flour of sulphur on the fire 
in the gfate, and so effectual was if, 
that a faggot suspended in the chim- 
ney very near the top, and conse- 
quently near the external air, when 
set on fire and burning with great 
fury, was instantly extinguished on 
the application of thesulpnur below, 
This process is the more appliCabl/, 
inasmuch as* if does not require that 
all the oxygen in the air should be 
converted into sulphurous acid gafc 
before if passes up the chimney 1 ; oh 
the contrary, a comparatively small 
proportion of the latter gas, mixed 
with common air, is sufficient to pre- 
vent its supporting the combustion, 
of common combustible bodies. 


SUBSTITUTE FOR GLASS IN 
LANTERNS. 

M. Lariviere, a mechanic at Geneva* 
has conceived the idea of substituting 
for glass in lanterns, plates of polished 
iron, pierced with small holes, regu- 
larly placed, and very dose to one 
another. These plates allow the 
light to pass through them extremely 
well, ana are much superior to meta& 
lie wires, which are easily deranged. 
The same person is at work upon a 
machine by which he will be enabled 
to pierce, with regularity and expe- 
dition, a number of small holes, so 
as to perform in a minute the same 
labour which, according to the exist* 
mg methods; it would require utt 
hour to execute. This indention trial} 
be very serviceable m the construe* 
turn of sieves and filtering, vessels; fe 
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O N E-W H B E L C L O C K, 



— Having seen in your work 
3<wne account of a very, simple clock, 
with two wheels only, I beg. leave to 
send you the rough draft of one in 
my possession, having one wheel 
only. It bears the name of Arnold 
r-miiiett, Cheapaide, who, I under- 
stands was a very iugepioiig tinman 
ahpUt ninety years ago. 

I am. Sir, yours, &c^ 

B. P. C, ‘ 

10, WaJcot-place,Lambetb. 

Description^ 

The case is made of. tin, the face; of 
glass, with a thin paper dial behind* the 
glaps . being perforated in the centre, 
through which moves the pivot of the 
only wheel, having an opposite pivot cor- 
responchhg and running through the back 
of the tin ease. On this spindle is fixed 
w l iee l» having a groove, over 
whim runs a fine catgut line, having a 
hook at one- end,, to which is attached 
a tin bottle, containing small shot. The 
motion to. this wheel, by the moving 
2* “ ,e . "D®* .1* given by a barrel made of 
r 11, 5 with a spindle passing through 

a ^***8 knob at the end, to 
wt»K*n a line, also of fine catgut, is at- 
tached, and balances the barrel, being 


fester, ed at the other end of the line to 
the bottom of the clock-case* By turn* 
ing the two knobs equally, between the 
thumb and finger of each hand, you wind 
the catgut round the spindle of the bar- 
rel, which will ascend as high as the 
bottom of the clock-ca^e; not omitting 
ta mention, that the hollow tin barrel 
contains a liquor * about one* quarter the 
contents, so that it would run down and 
unwind the catgut over the spindle, were 
it not checked by the hook, from the 
end of the catgut liue passing overthd 
grand wheel. The shot' in* the opp© 1 
site end are regulated either by adding 
or diminishing,, so as to check the de^ 
scent of the barrel, and regulate the 
movement of the hand, which is fixed on 
the spindle of the wheel. This clock 
goes well for 24 hours, and f had it going 
for many weeks without losing or gain- 
ing time. There are two tin doors. 


* When a boy, about forty years ago, 
I had the curiosity to make a fine pin* 
hole in the barrel, to find out if it contained 
quick silver; but I was disappointed, for 
1 found nothing but a tasteless and co r 
lourless liquor, like water. I closed it 
up, and it does not appear to have lost 
any of its substance in quantity or weight 
ever since. 
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which open on a hinge below the dial- 
plate, so as to get at the inside to clean 
the dust; and moreover, at night, there 
is a small tin lamp fixed inside, in the 
bottom of the case, which shows the 
hour through the transparent face, the 
smoke going out at the top of the clock- a 
case, which is formed like the top of a 
dark lantern, and is wholly free from 
the noise usually attending clocks and 
watches in the chamber of a sick person. 
When the clock wants cleaning, it is only 
necessary to blow in it with a pair of bel- 
lows, and touch two pivots of the wheel 
with a feather and oil. 

THE AMSTERDAM CANAL. 

This is a new grand Canal, which 
connects the harbour of Amsterdam 
with the Texel, and which, for mag- 
nificence of design and for the man- 
ner of its execution, reflects high cre- 
dit upon the Dutch nation. 

The communication between the 
Texel and the port of Amsterdam 
has hitherto been through the Zuyder 
Zee, which, always a difficult and 
dangerous navigation, owing to 
numerous sand-banks, has latterly 
proved almost a fatal inconvenience 
to the commerce of this city. This 
noble canal is an effort towards re- 
storing Amsterdam to all its former 
greatness, by enabling it to compete 
in natural advantages with the other 
commercial cities of Europe; and, 
although only commenced about 
three years ago, is already in such a 
state of cpmpletion that ships of war, 
as well as merchants’ ships, can now, 
it is said, sail directly out. of the 
Texel, over this inland navigation, 
into the very town of Amsterdam. 
The lock into the harbour is, of 
course, upon an immense scale, and 
exhibits a beautiful specimen of 
workmanship^ both in the masonry 
and the carpentry. This, and the 
lock into the Texel, are the only 
two locks upon the whole line. The 
canal requiring to be continued into 
the deep water of the harbour, was 
obliged to be carried out for some 
distance on artificial ground, sup- 

C ' 1 between, two large dikes or 
. But this was a difficulty to 
which the Dutch are accustomed, 
and one which they well know how 
to overcome. Already this part of the 
work, though yet unfinished, seems 
to defy the utmost power of the winds 


and waves. The workmen bemg now 
occupied in raising these banks still 
higher above the water’s reach, af- 
forded the writer an opportunity of 
observing the mode of tne proceed- 
ing, which is simply this : — The side 
flext to the water presents a smooth 
and regular basket-work of strong 
osiers, strengthened at intervals by 
powerful withy stakes; within this 
frame-work are laid, in a horizontal 
direction, large bundles of green 
osiers, a 3 closely as they can be 
packed together ; and a slight quan- 
tity of mould being thrown in, just 
sufficient to fill up the interstices, 
another range of similar bundles it 
placed transversely with the last, 
and over this is laid a thin layer of 
mould well trodden down ; ana thus 
the work proceeds, narrowing to the 
top, where the whole is well secured 
by a strong covering of clay. Thus 
the bank soon becomes a mass impe- 
netrable by air or water. 



INQUIRIES. 


NO. 95. — STAINING GLASS. 

The most expeditious and cheap 
method of Staining Window Glass, 
so as to resemble colours burnt in ? 
It is most desired to be done when 
the glass is in the frame, or light, as 
it is called. C. R. 

NO. 96.— CRYSTALLIZATION OF ALUM. 

Sir, — I dissolve one pound of 
Alum in three pints of water by 
heat ; when cold, a considerable 
portion of this will crystallize. Pos- 

a , among your well-informed 
srs, some one would be good 
enough to say if there is any possible 
means to prevent the crystaliizatibh, 
jand retain the full strength in 'solu- 
tion, when cold, or very materially, 
so, without discolouring the same. . 

A Constant Reader. 



Notices to Correspondents in our next. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 56, Paternoster-row, London 
Printed by B- Bcnclkt Bolt-conrt, Fleet-street 
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NAVIGATING STEAM-ENGINE — IRISH LIME-KILN, ETC. 


DESIGN FOR A COTTAGE. 

The prefixed are drawings, of the 
Elevation and (Irotmd Plan, of- a 
Cottage,whicb obtained thepremium 
offered by X. X. p. 383, vol. n. with 
the alterations introduced by that 
gentleman in the building, which he 
has since actually erected, and which 
having personally seen and examined , 
we can assure our readers is both 
very neat and very commodious. 


NAVIGATING STEAM-ENGINE. 

Sir, — As your valuable Magazine 
is the medium for the communica- 
tion of improvemehta and discove- 
ries, I send you information of a 
novel Steam-Engine of mine. It 
consists of two cylinders, each two 
inches. in diameter internally, and ten 
inches externally * the cylinders are 
heated to the degree of being red 
hot; there are twelve drachms of 
water forced into the cylinders by 
means of condensed air ; the water 
is immediately converted into steam, 
which gives the force of 1500 atmo- 
spheres, and works at the rate of 
40 strokes a minute : 18 inches is 
the extent of a stroke. The whole 
apparatus weighs two tons and a 
half. The idea that the pressure of 
steam is in proportion with the tem- 
perature is erroneous. For instance, 
one cubic inch of water put into a 
boiler of 10,000 cubic inches, and 
heated tQ 240 degrees, givej the 
pressure of 201bs. on a square inch ; 
but when heated to the degree of 
being red hot, the pressure is 2001bs. 
oA a square inch ; if double the quan- 
tity of water is put in, the pressure 
will be 6001bs. Four cubic inches 
of water give the pressure of lOOOlbs. 
when the whole vessel is heated red 
hot. 

D. Thomas. 

18, Union-street, Borough. 


IRISH LIME-KILN. 

Sir,— Your Correspondent G. C., 
in No. 75, has favoured your sub- 
scribers with a sketch of a Kiln for 
burning Lime with Turf, &c. as used 
in Ireland. I am so well persuaded 


of the utility of this kiln in various 
ways, that I cannot refrain from re- 
questing some more detailed instruc- 
tion relative to its, construction and 
different parts. 

First, I woiild ask. What is the 
horizontal line marked on his sketch, 
and to which the word twerp is at- 
tached, as I read it? 

2ndly, To what height the kiln is 
filled at first ? 

3rdly, Are the turf and limestone 
mired from the bottom , or is there a 
layer of turf first put in ? 

4thly, Where is the kiln ignited, 
at top or at bottom ? for this does not 
appear in the sketch. 

5thly, Is one side of it open, and is 
ther&also the opening at bottom ; or 
is either of them covered, and with 
what ? 

' 6thly, Is there a grating at the 
bottom of the kiln at the narrow 
part, or is that part open ? 

By inserting, the above questions, 

at your earliest convenience, you will 
particularly oblige one of 

Your First Subscribers. 

February 1st, 1825. 


SCREW-DRIVERS. 

Sir, — The following is the result 
of several experiments made with a 
long and a short Screw-driver. The 
former was two feet in length, the 
latter eight inches, from the handle 
to the point. The handles were 
turned to receive a line coiled round 
the same, and which passing over, a 
pulley, had weights attached to it, 
till the, power required to turn the 
screw was obtained. The diameter 
of each handle Was two inches arid 
a quarter; the width of the points 
nearly half an ipch, or one-fifth ©f 
the handles ; the screw used was two 
inches long (No. 17) ; the hole was 
bored in the usual manner in a piece 
of yellow deal, and a little grease 
was put on the point of the screw. 
A piece of steel wire was driven into 
the handle, and passing through a 
thin? piece of iron, kept the handle in 
its proper position. On the point of 
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^MECHANICAL GEOMETRY.— NO. VIII. 


the wire a lever rested, to which 
weights were added to the required 
pressure. The point of the screw- 
driver was prevented slippihg by a 
small wheel, fixed near the point. 


working between four upright pieces 
of wood; the screw-drivers were 
made very strong, arid possessed, 
therefore, very little elasticity. The 
following were the results obtained : 


Weight required to Pressure 
tom the screw. on screw. 

At the commencement. 31bs. 91bs. 

Regular increase to the termination of the part tapped 17 ...... 16 

On the part not tapped entering the wood 22 23 

Regular increase, till the screw was driven home. ... 37 ...... 30 

A Carpenter. 


Mechanical geometry.— no. viil 

(Continued from Page 297.) 


' . problem xiv. Let ABCDEF be the circle within 

Within -a given circle to inscribe which it is required to describe a 
a regular hexagon or polygon of six hexagon, 
sides. 



Take the radius AG of the circle 
in your coinpasses, and apply it 
from A to B> and from B to C, and 
sq on quite round the circle, which . 
it will do exactly six times ; then 
join the points An, CD, &c. and the 
thing is done. Fpr if we draw lines 
from the points A, B, C, &c. to the 
centre, we shall have six triangles 
equal and similar, or identical trian- 
gles, and all the angles round the 
centre, G, are together equal to 
360 degrees (byTheorem f, part i.) ; 
and as the three angles in each tri- 
angle are equal to each other, each 
of theiri will be equal to 60 degrees ; 


that is, for instance, the qngle AGF 
is equal to 60 degrees. But there 
are six of these angles round G ; 
therefore 60 multipled by 6 is equal 
360, the number of degrees in the 
whole circumference, ABCD, &c. 

Note, — This problem, though 
known to most practical mechanics, 
I have thought proper to introduce ; 
because, though they are acquainted 
with the fact, it is also necessary 
that the reason why it is scien- 
tifically true should be fully known 
to every one who wishes to gain 
a knowledge of Geometry as a 
science. 

Y 2 
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We may here also observe, . as in 
the last problem, . that it furnishes a 
means of drawing any polygon when 
the number of sides is divisible (in this 
case) by six; for if we bisect AB, 
for instance, by the line GH, we shall 
have the line AH or HB for the side 
of a polygon of twelve sides ; and by 
bisecting AH again, we .shall have a 
polygon of. twenty-four sides, and 

so on. 

It is also evident that, by means 
of this problem, we can inscribe an 
equilateral triangle in a given circle ; 
for, joining the angles AC, CE, and 
EA, we have the triangle required. 

General Observation. 

I shall now conclude the second 
part of Mechanical Geometry; as, 
from what has hitherto been shown, 
we are in possession of no strictly 
geometrical method of describing 
> the other polygons ; as the pentagon 
of five sides, the heptagon of seven, 
or the nonagon of nine, &c. 

I shall not give those approximate 
solutions found in most authors, till 
I have exhausted all the legitimate 
methods we are in possession of, but 
shall reserve a part by itself for the 
mechanical solution, of problems; 
which, though of great use to the 
workman, must not be considered 
as geometrical methods, with regard 
to their accuracy. I shall, therefore, 
only add, that, with regard to de- 
scribing polygons round a given cir- 
.cle, it is first necessary to inscribe 
one of the required number of sides, 
and then from each of their angles to 
draw the tangents to the given circle, 
which will be the required polygon 
circumscribing the circle. 

In the ensuing part, I shall endea- 
- vour to familiarise the doctrine of 
proportion, and its application to the 
■ division of lines and surfaces, and 
embrace every problem and theorem 
• that is likely to be of practical utility 
%to the workman, or assist the mea- 
surer . in his calculations, and, as 
hitherto, strive to adapt to actual 
practice the truths that may be eli- 
cited. ; 

I am; Sir/ &c. 

— / G.A.S. 

{To continued.) 


OF ROPES. 

STRENGTH OF ROPES. 

The following translation, with 
which we have been kindly favoured 
by a Correspondent (Mr. R. W. 
Dickenson), of a paper which ap- 
peared in “ The Philosophical His- 
tory and Memoirs of the Royal Aca- 
demy of Sciences of Paris, from 
1699 to 1720,” furnishes some far- 
ther very valuable information on 
the question proposed in No. 69, 
p. 207, and answered by Mr. Amey, 

No. 75, p. 303. 

Experiments to know whether the 
Strength 1 of Cords exceeds the Sum of 
the Forces of the Threads which pom- 
pose them ; delivered as a Lecture be- 
fore the Royal Academy of Sciences at 
Paris, Feb. 21st, 1711, by M. de 
Reaumur. 

We are prejudiced in believing, that a 
cord, composed of different threads 
twisted together, has a force which sur- 
passes the sum of the forces of all the 
threads which compose it;, I mean, for 
example/ if we make a cord with^ six - 
threads, each of which will bear a weight 
of five pounds without breaking, that the 
cord made with these six threads will 
bear a weight above 30 pounds. Several 
learned men agree with the vulgar in 
this opinion, as I had an opportunity of 
seeing by the objections which were 
made, by some of the most illustrious 
members of the Academy, to a passage 
in the Memoir in which I examined the 
silk of spiders. This passage treated 
of the strength of the filaments of silk. 

A skilful geometrician pretended even to 
have found a demon stration of the pro- 
portion in which the twisting increases 
the strength of the cord abore the sum of 
the forces of all its threads. It seemed 
to me, on the coutrary, that it was from 
not having examined the matter closely 
enough, mat it had been imagined that 
the twisting increases the strength of the 
cords ; that every thing being well con- 
sidered, we shall find, perhaps, that, far 
from increasing, it diminishes it; and 
that this is one of those physical pro- 
blems which cannot be resolved but by 
physical experiments, .1 thought it would 
be of some use to mechanics to endea- 
vour to resolve them. We might often 
expose the cords that we make use of 
to be broken, if we should reckon too 
much upon their strength. All that is 
; done in making: cords, or in twisting the 
.threads about one another, is to put 
them all in a state of contributing some- 
thing to sustain the force, or the 
weight that is made to act on the cord, 
and, at the same time, to dispose each 
thread in such manner that it is easier 
to break k than to. make it slip, 01 ; to 
disengage it from those which surround 
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it. It is this which gives us the facility of 
making very long cords with very short 
threads, as we see in cords made of hemp, 
flax, wool, and ‘silk ; for we may look 
Mpon the filaments of silk and wool, 
which are commonly made use of, as little 
«ords. Each thread being pressed against 
those that surround it, and being twisted 
with. these threads, opposes, by its fric- 
tion, such a resistance to the force which 
draws it, that it is more difficult for this 
force to overcome the resistance of the 
friction than to break the thread. 

% But does it follow, from this disposi- 
tion of the threads, that the sum of their 
forces is smaller dr greater than the 
forces of the cords are ? It is not possi- 
ble to decide this by reasoning alone. We 
see plainly, that in twisting several 
threads together, we shorten each thread, 
and that the cord gains in thickness what 
each thread loses in length. If we regard 
the cord only in this view, itis evident that 
its force is incA-cased; for, everything 
else being equal, the thickest cords lire 
the strongest; If. for example, we make 
a cord by twisting five threads; about 
oue another, and the twisting shortens 
each thread one-fifth, it is evident that 
the thickness of the cord gains five- 
fifths, and the length of the threads 
is diminished; from whence it seems 
evident, that the strength of this must 
be equal, to the sum of the forces that six 
threads would sustain separately. There 
is also another way in which the twist- 
ing seems to augment the. strength 
of the cord. The weight, which draws 
the cord, dra>ws each thread obliquely, 
so that oue part of this weight is em- 
ployed to press these threads ‘ oue 
against the other. Being each less drawn 
according tb its length, the. cord which 
they compose might be capable of re- 
sisting a greater effort thau that which 
all the threads that compose it can sus- 
tain, when they are drawn perpendicu- 
larly. These are the views favourable to 
the twisting ; but, on the 'other hand, 
we . shall see. that it weakens the strength 
of the cords. If we wish, in order to 
a cord’s having a force equal to the sum 
of the forces of the threads which com- 
pose it, that the weight fastened to one 
of its extremities should-act against each 
thread only ih proportion to. the strength 
of tills thread, thdn we shall find that 
the twisting weakens the cord; for if 
the weakest threads are charged as much 
as the strongest, or if some threads 
of equal strength are much more charged 
than others, they* will ’ break, and the 
Weight will fall upon the threads which 
before were the least charged. Now the 
weight that draws a cord, draws each 
thread that composes it, more Or less, 
in proportion as this thread is more or 
less stretched, and more or less thick ; 
and in twisting these threads, it is im- 
possible to dispose them in such a 


manner that the weakest shall be less 
stretched than the others: sometimes 
the thickest are the weakest; each thread* 
therefore, does not contribute in propor- 
tion to its strength to support the weight. 
If, for example, in a cord composed of 
six threads, there are four which contri- 
bute only half their strength to sustain 
the weight, the cord must be consi- 
dered as if it was only composed of four 
threads. 

Besides, since in twisting the threads 
they are stretched, it is plain that the 
twisting is equivalent to a weight which, 
would draw each thread, and to a weight 
greater or less, according as the tension 
that it produces is greater or less ; that 
is, the more the thread is stretched, the 
less it is in a state to sustain a weight 
equal to that which it would sustain na- 
turally; the tvyisting alone is sufficient 
sometimes to break the threads, as we 
find by experiment, when they are too 
hard twisted. .The same twisting whiclr 
increases the 'strength of the. cords in 
some places diminishes it in others/ 
But does the increase, surpass the dimi- 
nution? Oil this geometry throws no 
light, any further than we make arbitrary 
suppositious, which consequently deter- 
mine nothing. . We cannot know wlier 
tlier, among these suppositions, we have- 
chosen those which are conformable to 
the effects of nature ; we. must, there- 
fore, here, as in all other philosophical 
doubts, have recourse to experiments. 
Those, under consideration are simple,’ 
and easy to execute. I Shall relate pie ♦’ 
ciscly some of those that' I have made; 
they will teach us wliat we arc to think 
of the increase in the strength of cords 
above that of the sum of tlieir threads. 

Experiment 1.— I took a bottom of 
white thread, such as is commonly uscnT,. 
and having cut a large piece off it/f 
fixed at one end. differed t weights, from 
lib. to lOlbs. Ibis bit of thread sustained 

lbs. without breaking, and it* broke 
when 1 had fixed to it a weight of 10 lbs. ; 
it wa3 therefore evident, that each of 
the two parts which remained after the 
division of this thread could at least bear 
a weight of 9 jibs., since they had al- 
ready sustained it without breaking. T 
afterwards doubled the longest? of these 
ends of thread, and twisting the two 
pieces together, I formed alittie cord, com- 
posed of two threads, ea&i of which was 
able to bear 9j lbs. ; consequently, if the 
twisting had increased the strength of 
the cord above the sum of the strength of 
the threads which coinpose it, this cord 
Ough t to have borne above Bibs. It was 
well twisted, without being too much 
so ; nevertheless it broke when I had sus- 
pended a weight of lG'lbs. to it, and it 
only sustained 15$lbs. without breaking. 
So far, therefore, from the strength beiug 
increased by the ’twisting, it was dimi- 
nished about one-sixth, 
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Experiment 2.—I afterwards fixed a 
weight of GJlbs. to auother thread, taken 
from the same bottom ; it sustained it 
without breaking, aud broke with 71bs. 
I also fixed several weights to two other 
threads ; the first of which supported a 
weight of dibs., and broke at 8 Jibs..; and 
the second sustained 8Jlbs., and broke 
at 91bs. I took the longest end of each 
of these three threads, aud twisted them 
into a small cord of three threads ; the 
sum of the forces of these three threads 
was hypothetically capable of sustaining 
a weight of at least 23lbs. j the cord ne- 
vertheless broke wheu it was charged 
withJ7Jlbs. ; the twisting has therefore 
considerably weakened it. 

Experiments.— Havinglikewise taken 
four bits of thread, and knowing by the 
experiments that the first could sustain 
8 Jibs., and that it broke with 91 bs. ; that 
the second could sustain GJlbs., and 
broke with 71bs. ; and that the other two 
had borne 71bs., and broke with 7 Jibs., 
I made a cord by twisting these four 
threads. I knew by the experiments just 
mentioned, that the sum of the forces of 
these threads could at least sustain a 
weight of 291bs. ; I therefore knew that 
the strength of this eord was less than 
the strength of the sura of the threads, 
wheu I saw it break, after having hung 
to it a weight of 21 Jibs. 

Experiment 4.— To confirm the pre- 
ceding experiments. I made a new cord, 
as above, composed of five threads, four 
6f which had borne 7lbs., and broke with 
7 Jibs. ; and the fifth had borne 61bs., aud 
broke with 6Jlbs.; the sum of the 
strength of these threads was, therefore, 
atleast341bs. ; the cord, however, broke, 
after having for some lime sustained a 
weight of 221bs. As I kuew by the pre- 
ceding experiments, and by several others 
which I do not think it necessary to re- 
late, that the thread which I made use 
of had, in the weakest parts, sufficient 
strength to sustain a weight of Gibs., and 
that it was often stroug enough to sus- 
tain 91bs., I thought it right to make 
my calculations without examining any 
more the strength of the thread which 
I used ; ahd that if I should find the 
strength of the cord less thaii that of 
the sum of the threads, by consider- 
ing them as not being able each of 
them to sustain above 61hs., I Should 
not be mistaken, since I had never found 
the strength of these threads less, and 
I hac ommouly fo-nd then* greater. 
I thereiore again made different cords 
with the same thread, because we can- 
not too often repeat experiments before 
we conclude any thing from them. 

(To be continued.) 


gunter’s lines: 

Sir, — I have been accidentally de- 
prived of the perusal of the Mecha- 
nics' Magazine for some months past, 
and therefore could not be aware of 
the request for additional informa- 
tion on the subject of Gunter’s Lines, 
to which. I should otherwise very 
readily have acceded. I am happy 
to find, however, that mv silence has 
been so ably compensated in the com- 
munication by G. A. S., who seems 
to he a'i intelligent writer, and per- 
fectly vp to his subjects. I hope he 
will extend his paper, and embrace 
the use of the sliding-rule, which is, 
erhaps, the most useful mode of ex- 
isting 1 the logarithmic line of num- 
bers. The uses of the angular lines 
upon the sector and two-feet Gun- 
ter have not yet been touched upon, 
and would possibly be acceptable to 
your Correspondents who sign with 
three brace of initials. Should this 
be the case, I shall be happy to con- 
tribute my contingent of informa- 
tion. These gentlemen seem to mis- 
take the application of the proverbs 
which concluded my reply to “ Unit.” 
They were not directed against a 
class “ who look to your Magazine 
for information they must otherwise 
go without.” I took “ Unit” to be, 
like myself, an amateur ; and I think 
it no hardship if such men be re- 
quired to perplex themselves with a 
little head-work. To the other class, 
indeed, we cannot be too liberal of 
information, nor convey it too plainly 
and familiarly. 

I am. Sir, yours, &c. 

Monad. 


ELECTRICO-MAGNETICAL EXPE- 
RIMENT. 

Mr. William Sturgeon, of Wool- 
wich, has shown that a magnetic bar, 
mounted freely on its axis passing 
through its two poles, and in this 
state subjected to currents of elec- 
tricity, passing from its equator or 
middle point towards each pole, is 
thereby caused to revolve on its axis. 
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IMPROVEMENT IN STAGE-COACHES. 



Sntj-^Tke above is a trifling ad- 
dition to a Stage-Coach, which would, 
nevertheless, be a great convenience 
to the public. The improvement 
consists in hooking or otherwise 
fastening a moveable board, with the 
destination of the coach painted on 
it to. the front edge of the present 
foot-board. The advantage of mark- 
ing the front of a coach, in addition 
to the sides and hack, is this— a 
person, in a house or on the road, 
who is looking out for a coach, can 
see the one he wants before it passes 
kirn ; and the advantage to the pas- 
sengers is, that the coach is not un- 
necessarily stopped.. 

The intention of making the board 
moveable is to enable the coachman 
to tur*> it at the end of its journey : 
thus, ibr instance, if on one side of 
the board were painted “ clapham,” 
on the other side would be “ black- 
friars/* or M CITY,” Of “ CHARING- 
CROSS. ,> •' 

Some of the Hampstead coaches 
go to Tottenbam-court-road, some 
to Holborn, somd to the Bank : I 
came to town in one of them the 
other day, and the coach was stop- 
d four times merely to inquire its 
stination. The coachman told me 
that he could not paint, “To the 
Bank,” on the coach, because, at 
another time of the day, he went to 
Tottenham-court-road. Now* with 
a moveable board, this is easily ac- 
complished, and a passenger would . 
never And it necessary to strain his 
eyes to catch the name of the coach 


os it passes, nor to strain his lungs to 
stop it after it has passed him . 

I am. Sir, 

Y ours respectf ully, 

E. C. 


GAS-LIGHTS FOR SHIPS. 

Sir, — The frequent accidents which 
happen at sea and on our coasts, in 
dark and toggy weather, induce me 
to hazard the question. Whether it 
be not practicable, and without any 
degree of coercion, as it would be 
attended with very great advantages 
to all concerned, unaccompanied with 
expense or trouble, to establish a 
system of lighting-up ships, after 
the manner of street night-lamps, in 
all eases whenever it may be danger- 
ously dark, and their situation is 
liable to accident or to be produc- 
tive of injury ? Two lanterns to each 
ship, under such circumstances, 
might be the means of* saving many 
a ship and cargo, and many valuable 
lives, particularly when troops are 
on board. It may probably, be the 
case that lights for this purpose are 
frequently hoisted ; but, as there may 
be no established law for the pur- 
pose, coasters may be unprepared or 
•dilatory in the performance of this 
necessary duty, and hence the many 
serious accidents which happen. 
Lights and a good look-out would 
not only prevent vessels being run 
down, but show where buoys and 
hawsers lie, which have been so fre- 
quently fatal to craft. 
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The introduction of even gas- 
lights into the navy is far from 
being impracticable. In large ships 
the galley could be so constructed 
.that gas might be made through- 
out tne whole night or day if re-' 
quired, so as to supply the burners 
as fast as it could fee consumed. 
Refining and a gasometer would be 
unnecessary, ana the flame might be 
protected by a cylindrical or globu- 
lar lantern of talc or horn. I foresee 
neither difficulty, inconvenience, nor 
trouble, in the proposal, and only 
wish some good may arise from these 
loose hints, which others, I hope, 
will improve upon, and which, if 
feasible, the underwriters have every 
means of having carried into prac- 
tice. 

Your constant reader, 

C. D. Y. 


NEW MODE OF EMBOSSING DESIGNS 
ON WOOD ; BY MR. JOHN STRAKKR, 
OF REDCROSS-SOUARE, CRIPPLE- 
GATE. v 

Raised figures on wood, such as 
are employed in picture-frames and 
other articles of ornamental cabinet 
work, are produced by means of 
carving, or by casting tne pattern in 
Paris plaster or other composition, 
and cementing or otherwise fixing 
it on the surface of the wood. The 
former mode is expensive ; the latter 
is inapplicable on many occasions. 

The invention of Mr. Straker , 
may be used either by itself or in 
aid of carving, and depends on the 
fact, that if a depression be made 
by a blunt instrument on the surface 
of wood, such depressed part will 
again rise to its original level by 
subsequent immersion in water. . 

The wood to be ornamented having 
first been worked out to its proposed 
shape, is in a state to receive the 
drawing of the pattern : this being 
put in, a blunt steel tool, or bur- 
nisher, or die, is to be applied suc- 
cessively to all those parts of the 
pattern intended to be m relief, and 
at the same time is to be driven Very 
cautiously, without breaking the 
grain of the wood, till the depth of 
the depression is equal to the subse- 


quent prominence of the figures. 
The ground is then to be reduced, 
by planing or filing, to the level of 
the depressed part ; after which, the 
piece of wood being placed in water, 
either hot or cold, the parts pre- 
viously depressed will rise to their 
former height, and will thus form 
an embossed pattern, which may be 
finished by the usual operations of 
carving. 


HOUSE ROOFS. 

Sir, — “ A Traveller” recommends 
(in Number 71) that Roofs of Houses 
should be made flat, and covered with 
Roman Cement. It will, perhaps, 
gratify him and’ many of your read- 
ers to know that an architect, who 
has distinguished himself by the 
erection of one of the most perfect 
Gothic or early English Churches' 
of the present day, has been engaged 
in a series of experiments for the 
production of a metallic roofings 
His attempts have been successful, 
and he has obtained a patent for an 
article which must, when known, 
supersede all others for the feame' 
purpose. It is strong, durable, 
handsome, and cheap. It may be 
laid to any pitch, requires fewer and 
less strength of ‘timbers than any 
other roofing at present in use, ana 
may be formed, as it is put up, into 
gutters and shoots. The invention is 
one of great importance, and will very 
shortly.be brought before the public. 
I am. Sir, 

Your obedient servant, 

' Abel Handy. 

February 1st, 1825. / 


PEWTERER’S SOLDERING FURNACE. 

The Pewterers have long been in 
the habit of employing a blast of hot 
air , for the purpose of heating and 
soldering the various parts of their 
articles together with soft solder, and 
with very great convenience indeed ; 
the blast of, air being quite dean, 
and not discolouring the parts with 
smoke, soot; &e. 

The small furnace employed for 
this purpose is of a round or oval 
shape, and i3 formed of an exterior 
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case of sheet or cast iron, lined with 
fire-bricks or tiles and clay. It is 
fed .with charcoal, and the air from 
a pair of bellows is made to enter 
by an iron pipe on one side of it, so 
as to pass through the burning coals, 
and to escape through another iron 
pipe, on the opposite side, above, in 
the heated state. The parts to be 
soldered, having a little oil pre- 
viously applied to them, are to be 
held in the stream of hot air, until 
they become hot enough to melt 
a thin slip of soft solder held to 
them, which flows between, and 
unites the parts firmly together. • 

The fusibility both of the pewter 
and of the solder is so nearly alike, 
that a very little excess of heat would 
melt the pewter articles, and the 
workmen are, accordingly, some- 
times obliged to wet them instantly 
on the solder flowing, in order to 
prevent that mischief. . 

This ingenious contrivance is, no 
doubt, capable of being used /or 
many other purposes ; and, indeed, 
a very valuable application of a 
stream of hot air has been lately made 
by Mr. Bryan Donkin, civil engineer; 
who has taken out a patent for dress- 
ing net-lace, &c. by means of it. 


self-regulating pendulum. 

Sir, — Having been a subscriber to 
your Magazine (as interesting from 
its contents, as from its' important 
object of encouraging useful inquiry) 
since its first publication, I am in- 
duced to lay before you the particu- 
lars of an invention, I believe, an ori- 
ginal one in its conception and ap- 
plication, simple in its principle of 
operation, and effective in producing 
tne very important and desirable ob- 
ject < of attainment to the scientific 
world, an accurately Self -regulating 
Pendulum. If I am in error upon 
the subject of its originality, it will 
give me pleasure to be set right by 
any of your better-informed Corre- 
spondents, wlio will state the parti- 
culars of any published invention si- 
milar in principle and application to 
mine. Prefixed, I send you an out- 
line, indicating the parts with suffi- 
cient precision, I believe ,* but not 


being a professor 6f »the pencil or' 
graver, you must overlook any slight 
inaccuracies in the sketch. 



Description. 

, AAA, pendulum, weight, and rod; 
B, pendulum spring; OC, &c. a ring of 
brass, one-fifth of an inch in diameter 
round ; to this ring,, at equal distances 
from each other, are welded four brass 
sockets (also CC, &c.), one quarter of 
an inch or more it) length, of exactly suf- 
ficient width, in their bore through their 
centre, to admit rods of similar Size to 
the pendulum rod to pass up to their 
points of junction with the brass rioj?j C. , 
DDDD, four corregpondmgsockets,tixed . 
(as hereafter shown) at the bottom, and 
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of sufficient length to approach to within 
half au iucli of the extremities of the 
tipper set of sockets jpst described, when 
the four rods seen at EEEE, of the same 
diameter, and taken from the same coil, 
as the pendulum rod, have been pushed 
home to the bottom of the sockets, and 
the upper sockets and ring have been 
slipped down upon the upper extremities 
of those rods, which latter, of course, 
will then be of equal leugth, and half an 
inch more, to both sets of sockets. FFF, 
&c. rings of brass welded firmly at the 
sides to the opposite sockets \ two at the 
top, also marked F, are seen in per- 
spective (more than these two cannot be 
distributed at the two sides, as the swing 
of the pendulum WQuld be prevented). 
These lings are to assist in keeping the 
lower sockets in their proper positions 
with respect to each other. GG, two 
brass plates welded to the back of the 
sockets next to the dock, and screwed 
firmly to the back of the latter. K, a 
cross-bar through the ceutre of the brass 
ring, C (before described) : in the centre 
of this bar is a slit, through which 
the top of the pendulum spring passes, 
half an inch above it, and is then screwed 
tight by a screw passing horizontally 
through the centre of the cross-bar. L, 
the emteh of the escapement in its pro- 
per position at the back of the clock, 
WW, with the pendulum spring inserted. 
NN, two brass rings, one quarter of an 
inch sqpare each throughout their cir- 
cumferences, with shanks at each side 
of the same square. OO, brass caps, to 
fasten the extremities of the shanks of 
both rings togetbe , to which they are 
screwed. PP, screws, passing perpendi- 
cularly through the ceutre of both the 
1 shanks, and fastening t lie rings and 
shanks together. QQ, circular brass 
plates, to tue centre of Which, by a shank 
proceeding from the centre of the caps 
just named, the brass rings and shanks 
are fixed in a perfectly horizontsd posi- 
tion; these plates are . screwed to the 
sides of the clock-case by screws, at 
equal distances, all round their circum- 
ferences. R, a thin brass circular plate, 
seen in perspective at this point. This 
plate Is of rather greater diameter than 
the brass rings, NN, between which it is 
fixed and screwed tight by the means be- 
fore named. Tjie bottoms of the sockets, 
DDDD. are firmly welded or screwed, or 
otherwise fastened to this plate, at equal 
distances from each other, correspond- 
ing is their position with the upper set 
of sockets fastened to the brass ring, CC. 

The mode of adjustment of a si- 
milar apparatus to any description of 
common^ pendulum, X shall give at 
the conclusion. I now proceed to 
explain the operation and uses of the 
several parts. 


The four rods, EEEE, are -put jntp 
the lower perpendicular sockets, and 
pressed quite home to their point of junc- 
tion with the brass supporting plate, R. 
This must be particularly attended to. 
The sockets attached to the upper brass 
ring, CC, are then slipped upon the up- 
per extremities of these rods, quite home 
also. The pendulum spring is now slip- 
ped up through the crutch of the escape- 
ment, and the head passed through the 
slit iu the cross- bar at the top, ana half 
an inch above it, and then screwed firm 
by the horizontal screw to its centre. 
Now it is evident, that as the pendufiim 
rod expands or contracts by the varia- 
tions of the temperature of the atmo- 
sphere, the four perpendicular rods, of 
tne same diameter aud material, and 
taken, as before said, from the same 
coil as the pendulum rod, and of ascer- 
tained length (of which hereafter), will' 
be equally affected. These rods meeting 
a greater resistance to their expansion at 
their lower extremities from the brass 
plate, R, inserted betweeu NN, than their 
upper extremities receive from the brass 
ring and sockets, CCGC, and the pendu- 
lum thereby suspended, and being pre- 
vented from expanding laterally by the 
surrounding and closely-fitting brass 
sockets, the whole effort of expansion 
will consequently be accumulated and 
take effect at the lop, and raise the pen- 
dulum weights by the head of the. spring, 
exact-* so much as tlie pendulum rod is, 
in reality, lengthened by the increase of 
temperature; aud the contraction of the 
rods,' in eguaT proportioh with the con- 
traction 01 the pendulum, will, on the 
other Juuid, Jet the peeduhna weight 
down, as far from the point of suspen- 
sion has it w&ild otherwise have been 
brought nearer to it or, in botli cases, 
keep tire weight of the pendulum at ex- 
actly the same distance from the point of 
suspension as it was first adjusted to ; 
forming ar self-regulating pendulum of 
the greatest accuracy. 

Mode of Adjusting the Regulating Rode, 

Having obtained a pendulum rod of the 
proper length, with weight affixed, take 
from the same coil another, or as, many as 
you please, of two or three inches longer, 
to allow for such alteration in their length 
as may be found necessary ; suspend them 
together by the same horizontally fixed 
wire,' aud expose them all together to 
different degrees of temperature. If the 
expansion is greater iu the rods than in 
tlie peudulum aud rod, reduce the for- 
mer very gradually in leugth, until the 
requisite equal proportion is accurately 
obtained. Select four (equal in length) 
for regulating ‘ rods : two, or even one* 
would do ; but the uniformity and effect 
of the action of four, at equal distauces 
from each other, and from the point to 
be acted upon, will be more correct, as 
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regulating each other ; and in Increasing 
the power to form rods, it must be re- 
membered that the degree of expansion 
temains unchanged. 

To ascertain whether rods of the same 
diameter, and from the same coil, pos- 
sess similar expansive properties to each 
other, take exactly equal lengths of such 
wire; weigh them : if they weigh exactly 
etjual, their expansive properties will be 
found to be the same. 

Wishing to preserve, through the 
record of your publication, my claim 
to the originality of this invention, 
and to the peculiar application of the 
power employed to produce the effect 
explained, I .shall feel gratified by 
your insertion, in an early Number, 
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of this statement. I have already oc- 
cupied too much of your time and of 
my paper to explain more at large 
the details of my plan, and shall 
therefore reserve such explanation 
for any of your readers who may re- 
quire information upon the subject, 
which I shall be always ready to af- 
ford with great pleasure. Purposing, 
with your approbation, to continue 
my communications to you on other 
subjects on future occasions, 

I am. Sir, 

Your obedient servant, 

Robertus Hibernicus. 

Youghall. 


NEW LONDON BRIDGE. 


r 

j 

Vlan of a \Tfer 

"\ 

a 

"T , 

■ 


Sir, — I send, for insertion in your 
useful Journal, a shape of a Star- 
ling for the New London Bridge, in 
the. hope that it may meet the eye of 
those who can avail themselves of its 
use. It is a rule, in building the 
piers of stone bridges in running 
streams, to form the starlings of an 
angular or acute angular shape, so 
that the water may pass with the 
least impediment. The advantage 
of this I do not dispute ; but in view- 
ing Westminster Bridge * at low 
water, the ravages of time show 
this to be a bad shape. The star- 
lings are broken and uneven, har- 
bouring sediment and weeds, are very 
difficult to repair, and in shape the 
worst possible for the stream’s admis- 
sion. This mischief is caused, in 
my opinion, by the large floating 
pieces of ice coming in contact with 
the sharp edge of the starling. What 
I consider would preserve the struc- 


* The late Dr. Hutton, in his work, 

** The Principles of Stone Bridges, M re- 
coBimsi is the mode of building the 
arches of this bridge as the strongest 
possible. 


ture about being erected (the New 
London Bridge) from such accidents, 
would be to have the starlings of a 
semicircular shape. There is another 
circumstance in favour of my sug- 
gestion — an opinion prevails that 
the water will have too muck wag 
through the new bridge when thp 
old bridge is removed ; and it is re- 
ported that piers are to be built to 
prevent mischief from the spring- 
tides. Now, should this be the case, 
angular starlings will not be wanted, 
as in the other bridges, to give in- 
gress to the stream. 

I am. Sir, 

Your very humble servaut, 

John Webb. 

White Cottage, . 

Back of the Sportsman, City-road. 


A QUESTION IN SCIENCE. 

Sir, — If the following question be 
not too insignificant to propose, 
through the medium of your very 
instructive Magazine, I shall feel 
obliged by your inserting it. 

From what cause is it that the at- 
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mospherc’s weight is always varying, 
when the cause of its weight, which 
is the earth's attraction, cannot but 
be always the same ? Weight is not 
considered an innate property of 
matter, but the effect of attraction ; 
so that were the largest planet unat- 
tracted, it would remain motionless 
in space, neither falling in conse- 
quence of its mass, nor capable of 
resistance in the slightest degree ,* in 
which case, and space being a va- 
cuum, were it possible to yoke a 
humming bird by a hair to the planet, 
it would draw the planet after it 
without the least possible inconve- 
nience. Terrestrial bodies being 
heavy, because, attracted by the 
earth, and their weight, as long as 
their quantity of matter is the same, 
being unchangeable ; l am at a loss 
to know why the weight of the at- 
mosphere is not equally permanent ; 
ior 1 cannot think the column of air 
over us is either increased or short- 
ened every time the barometer rises 
or falls ; nor do I think the column 
of air longer or shorter over one 
part of the globe than another, at 
equal distances from the centre. 

2nd. Wherein does chemical com- 
bination consist ? If matter be inert, 
it cannot produce either action or 
effects ; and if it be unalterable, it 
must be the same in itself when ehe- 
jnicaUv combined as when combined 
any otlier way. The best description 
I can give of my ideas of matter 
being chemically combined , is, as sand 
is ii^ glass, the particles of which, 
being fused, run into one another, 
and are unattainable afterwards. 
Mere contact would be the same 
chemically as mechanically ; so that 
if chemical change be not the change 
of essence, it is beyond my power of 
conception to form any idea wherein 
it consists. . 

< • I km. Sir, 

Your obedient pervant, 

C. D. Y. 


MINUS. 

Sir, — W hen I last wrote to you, I 
was minus a rational faith in a re- 
ceived algebraic truth a circum- 
stance which constituted a difficulty 


insurmountable by my own means or 
exertions. Bv the kindness of your-, 
self and your Correspondents, I trust 
I am now minus that difficulty, and 
that I possess a positive knowledge of 
which I was very desirous. To you 
and those of your Correspondents who 
have so kindly noticed my applica- 
tion, I beg to return my sincere 
and hearty thanks, and to subscribe 
myself, ' *■ * 

V our and their obliged servant, 

, PlGER, 


SQUARING NUMBERS. 

Sir, — Observing in the Second 
Volume,, page 100, of your valuable 
work, a short method of Squaring 
any given Number, 1 have taken the 
liberty of sending you another, by 
the insertion of which you will 
greatly oblige. Sir, 

Your obedient servant, 

O. Morley. 

Riclimond-strect, Walcot-place, 
Lambeth. 

I have taken the same Example, 
47653843 


16 . . 

609 

5676 . .. 

47625 ... 

285909 ... 
7621544.. 
38123056 . . 
285923049 


2270888752668649. 


. Observe the first Ogure.is squared; 
then the second line is found by 
squaring the next figure, and multi- 
plying all the remaining figures to the 
left of it by its double. 

Each figure is removed two places 
towards the right hand. 

Example .— 4 x 4 = 16, first line. 

7x7 = 49 ; set down 9, and carry 4. 
. The double of 7 is 14*. 

14 x 4 4*4 - 60 ; set down 60, which is 
equal to 609, second line. 

.. Third line : 6- times 6 = 36; set 
down 6 and ca^ry 3 ; then twice 6 is 12 ; 
47 x 12 + 3 s= 567 v and so on till the 
end. . . ^ ; 
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Sib, — You have admitted into.your 
pages draughts of the first English 
ship of war, and of the great Levia- 
than of the west, the Columbus ; and 
the subject of Naval Architecture is 
interesting to a nation like ourselves, 
whose business is so much upon the 
great waters. , The last summer has 
shown us three competitors for supe- 
riority in this branch, one of whom 
is said to have devoted thirty years 
to the study. Draughts of the three 
trial ships, made to the same scale, 
and showing the general difference 
of their principal lines, would not, I 
conceive, be Unacceptable, if any of 
your Correspondents should be able 
to furnish them to those readers 
whom either calling Or inclination 
interest more particularly in the mat- 
ter, and who have not an opportu- 
nity of seeing the ships themselves. 

It appears tome, that the lever or 
pendulum , applied by Mr. Vallance 
to the purpose of giving motion to 
saws, might be usea with advantage, 
in some eases, *for propelling a pair 
of paddle-wheels, in small boats. In 
this case the boat should have two 


masts, of height proportioned to the 
proposed power of the pendulum. 
Their heads should' be connected by 
two splines;, which having the thick- 
ness of the masts between them, 
would give space for the pendulum 
and ^connecting levers to swing in, 
which might be wrought by one or 
two men, according to the size of 
the vessel. Upon the fore-mast 
might be hoisted a square sail ; and 
upon the raizen, a fore-and-aft sail, 
if required. The first Small figure, 
AB, will show my meaning. The 
same machinery might be applied for 
moving the wheels of a light land- 
carriage, and where trees are no im- 
pediment, the sails might be added ; 
and we might thus, I conceive, have 
a land-craft, which would he much 
less fatiguing.to work than the velo- 
cipede, olias dandy-poney, so much 
celebrated some years since. In this 
ship I should propose four wheels, 
but placed (not in the common way, 
as at fig. A) diametrically opposite 
to each other, as in fig. C. The two « 
fore and hind wheels would each have 
a motion, like the fore-wheel of the 
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velocipede, in a plane at right angles 
to their owtt. This. tnotion would 
be governed by tillers, either of 
which might be locked at pleasure, 
so that we might move the carriage 
either way, or steer it with one 
wheel or the other, as we pleased. 
These are both of them fanciful 
schemes, but, I think, less fanciful 
than that of riding, through the air 
upon the wings of a steam-engine. 

I am. Sir, 

Your obedient servant, 

•' v Mu NAD. 

Cromer. * 

DRY ROT. 

Sir, — I have just accidentally seen 
your Magazine opening the new 
year 1825, in which I observe " A 
Superannuated Quarterman ” is -the 
only man to be found who disputes 
what I have asserted respecting the 
Waterloo, of 80 guns. 

In reply I have only to say, that 
when your anonymous Correspondent 


chooses to sign his name and address, 
he shall have such explanations from 
me as ought to make him blush either 
for his own ignorance, or the ..vain 
attack he has made against. 

Sir, yours truly, 

John Burridge. 

London, 29th January, 1825. 


SHARPENING PENKNIVES, 

Sir, — I have perceived in one of 
your Numbers an inquiry as to the 
mode of sharpening Penknives, 
which is very well answered in ano- 
ther place. Whether knives, razors, 
or any other species of edge-tool, be 
to be sharpened, it will be found a 
great addition to the speed of the 
operation, and to the keenness of the 
edge, to sprinkle a little crocus Mar - 
ti* upon the stone, together with the 
oil or other fluid. 

I am. Sir, 

Your obedient servant, 

M. 


LIST OF WE W PATENTS. 


To James Deykin and William Henry 
Dcykiri, of Birmingham, button -makers ; 
for tlieir new-invented improvement in 
(the manufacture of certain military, 
naval, and other ttniforra and livery but- 
tons. Sealed 23rd December— 2 months. 

To Daniel Stafford, of Liverpool, Gen- 
tleman ; for his invention of certain im- 
provements on carriages. Sealed 24th 
DCcfember— 6 months. 

To Samuel Denison, of Leeds, white- 
smith, and John Hams, of Leeds, paper 
mould-maker; for their invention of 
certain improvements in machinery, for 
the purpose df making wove ana laid 
paper. Sealed 1 st J anuary — 6 months. 

To John Heathcoat, of Tiverton, lace- 
manufacturer ; for his invention of cer- 
tain improvements in machinery, for 
making lace net, commonly called Dobbin 
ftet. Sealed 1st January— 6 months. 

To Pierre Erard, of Great Marlbo- 
rough- street, Loudon, musical instru- 
ment-maker ; in consequence of com- 


munications made to him by a certain 
foreigner, residing abroad, for an inven- 
tion of certain improvements on pianti- 
fbrtes. Sealed 5th January— 6 months. 

To Alexander Tilloch, of Islington, 
Doctor of Laws, for his invention or dis- 
covery of an improvement in the steam-- 
engine, or in the apparatus connected 
therewith, and also applicable to other 
useful purposes. Sealed 11th January— 
6 mouths. 

To William Hensmi and William 
Jackson, both of Worcester, lace -manu- 
facturers ; for their invention of ini- 

{ irovemenis in machinery, for making 
ace or net, commonly called bobbin-net. 
Sealed 11th January-nfi months. 

To Francis Gybbon Spilsbury, ofLeek, 
county of Stafford, silk manufacturer; 
for his invention of certain improve- 
ments in weaving. Sealed 11th Janu- 
ary — 6 months. 

To Goldsworthy Gurney, of Argyle- 
street, Hanover-^quare, surgeon ; for his 
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invention of an improved finger-keyed 
musical instrument, in the use of which . 
a performer is enabled to hold or pro- 
long the notes, and to increase or modify 
the tone at pleasure. Sealed 11 th Ja- 
nuary — 6 months. 

To William Hirst, of Leeds, cloth-ma- 
nufacturer; for his invention of certain 
improvements in spinning and slubbing 
‘machines. Sealed 11 th January — six 
mouths. . 

To John Frederick Smith, of Dunston 
HaH, Chesterfield, in the county of 
‘Derby, Bsq. 7 for his invention of cer- 
tain improvements in the preparation or 
manufacture of sliver, or slivers, or tops, 
from wool* or wool and cotton, or other 
suitable fibrous materials. Sealed 1 1 th 
January — 6 months. 

To John Frederick Smith* of Duustoh 
Hall ; for his invention of certain im- 
provements in dressing and finishing 
woollen Cloths. Sealed llth January— 
6 months. 

To Joseph Locket, the elder, of Man- 
chester, engraver to calico and other 
printers, and copper roller manufac- 
turer; for his invention of certain im- 
provements in producing, or manufac- 
turing a neb or slob in the roller, shell, 
or cylinder, made of copper or other 
metal, used in the printing of calico, 
muslin, cotton, or linen cloths. Sealed 
14 th January— 2 months. 

To James Falconer Atlee, of March- 
wood, county of Southampton, gentle- 
man; for his new-invented process* by 
which planks and other scantlings of 
wood of every description will be pre- 
vented from shrinking, and will be al- 
tered ah d materially improved in their 
durability, closeness of grain, afid power 
of resisting moisthre, so as to render the 
same better adapted for ship-buildiug 
and other building purposes ; for the 
construction of furniture and other pur- 
poses, where close of compact wood is 
desirable, insomuch that the wood so 
prepared will become a new article of 
commerce and manufacture, which he 
intends calling “ condensed wood . 
Sealed 11 th January— 6 months. 

To George Sayner, of Hunslett, county 
of York, dyer, and John Greenwood, of 
Goxnersall, in thd said couutv, machiue- 
maker ; for their invention of certain im- 
provements in the mode or manner of 
sawing or cutting wood and timber by 
machinery. Sealed the litli January — 
6 months. 

: -To Thomas Magrath, of Dublin ; fat 
his new-invented composition, to pre- 
serve animal aud vegetable substances. 
Sealed 11 th January— (> mouths. 


To Thomas Magrath, of Dublin ; for 
his new-invented and improved appara- 
tus for conducting aud containing water 
and other fluids, and preserving the 
same from the effects of frost. Sealed 
11 th J anuary— 6. months. 

To John Phipps, of Upper Thafoe^- 
street, in the cltyof -London, stationer, 
aud Christopher Phipps, in the parish Qf , 
River, in the county of Kent, paper- 
maker; for their invention of^an im- 
provement or improvements in ma- 
chinery for making paper. Sealed llth 
January— 6 months. 

To William Shelton Burdett, of Loti- 
don -street, London, merchant; for his 
invention of a new method of lessening 
the drift of ships at sea, and better pro- 
tecting them in gales of Wind. Sealed 
1 1 th January— 6 month*. 

To Jonathan Andrew, Gilbert Tarltort, 
and Joseph Shepley, all of Cnnnps&le, 
near Manchester,, cotton-spinners ; fear 
their invention of certain improvements 
in the construction of a machine used 
for throstle and water spinning of thread 
or yarn, Whether the said thread or yarn 
be 'fabricated from cotton, flax, silk, 
wool, or . any other fibrous substance or 
mixture of substances whatsoever, which 
said improved machine is so constructed 
to perform the operations of sizing and 
.twisting in, or otherwise removihg the 
superfluous fibres from the said thread 
or yarn, and is also applicable to the 
purpose of preparing a roving for the 
same. Sealed llth Jan uary — 6 months. 

To Wm. Booth, of Congleton, countyof 
Chester, gent., and Michael Bailey, Of 
Cougleton, aforesaid, machinist; for their 
invention of certain improvements iu 
spinning, doubling, throwing, and twist- 
ing silk, wool, cotton, flax, hemp, and 
suCh like materials. 'Sealed I3th Ja- 
nuary — 6 months. 

To Enoch William Rudder, of Edg- 
baston,near Birmingham, cock-founder; 
for his invention of certain improvements 
in cocks for drawing off liquids. Settled 
18 th January— 6 mouths. 

To William Church* of .Birmingham, 
Esq.; for his invention of certain im- 
provements in casting cylinders, tubes, 
and other articles of iron, copper, and 
other materials. Sealed T8th January— 

6 months. 

* To Francis Melville, of-Argyle- street, 
Glasgow, pianoforte- maker ; for his in- 
dention of an improved method of se- 
curing that descrip tk>n of small piano- 
fortes, commonly called square piano- ' 
fortes r from the iujnries to which they 
are liable from ihe tension of the strings, 
Sealed 18 th January -*-2 months. 
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INQUIRIES. 

NO. 97. — QUESTIONS IN GUNNERY. 

1st. Allowing the bore of a gun 
to be 5-8ths of an inch in diameter, 
at what height must the powder in 
the barrel stand to carry one ounce 
of shot 30 yards, what height for 
45 yards, and what for 60 yards, 
whi^h is, I. believe, the distance a 
fowling-piece is allowed to carry shot 
with truth ? 

2nd. What powder is the best, and 
whether an advantage would not be 
gained by mixing two sorts ? 

3rd. Whether the barrels of fowl- 
ing-pieces are made strong enough 
to fire with ball, and, if so, what the 
diameter of a ball must be to a bar- 
rel of 5-8ths in diameter, and what 
quantity of powder will carry such a 
ball 50 yards, 70 yards, and 100 yards 
(which 1 should imagine it would do), 
measuring it in the barrel by the 
diameter of the ball ? 

4th. What description of barrel is 
safest, the common sort, or those with 
contracted breeches ? Also what ad- 
vantage the percdssion-lock has 6ver 
the flint, with regard to safety ? 

I know not whether it is particular 
•what sized shot are used; but, to 
•prevent mistake dn the first question, 
aUppose No. 4 : if it is particular, it 
may be as well to mention the charge 
for an ounce of three or four differ- 
ent sizes. 

no. 98. — Entomology. 

. What will be the best method to 
preserve a collection df dead insect s 
from the depredations of live ones. 

Inskctum. 



ANSWER TO INQUIRY. 

NO. 82. — WHITENING BRASS WORK. 

' In answer to Inquiry No. 82, I beg 
to* say that 1 have frequently boiled 
Brass-work white; with tin shavings, 
a few grains of tartaric acid, and an 


equal quantity of orgal, with soft 
spring water, in a brass kettle. The 
brass" should be kept covered with 
water, and suffered to boil about half 
an hour, till the colour required is 
obtained, and then immersed in cold 
water immediately, and washed off. 
The solution will be good for three 
or four times, by adding each time a 
little more of the acid, but is highly 
poisonous. . 


CORRESPONDENCE. 

u A Young Mechanic's’* Plan for up- 
holding the Interests of the Working 
Classes, would, in our opinion, be sub- 
versive of one of the greatest encourage- 
ments to industry — the hope of advance- 
ment. We admit that they might and 
ought to turn, to far greater account than 
they do, the resources which they pos- 
sess within themselves ; but we are con- 
vinced it is not by so federative a system, 
or by such a deviation from the long-ex- 
isting course of thiugs as he proposes. 
In a short time he will probably see these 
resources brought into efficient operation, 
in a manner which, while it will only 
make the most of things as they are 9 
will accomplish aU the good which he 
"contemplates. . ». 

Mr. Brougham's Pamphlet on the 
Education of the People shall be the 
.subject of an article in our next. It 
should, in the meanwhile, be purchased 
and read by every one who has the good 
of the working classes at heart. The 
profits of the pamphlet are devoted to 
the London Mechanics' Institution. 

G. H. D. will find the information re- 
specting Regnier'sDynacrometer already 
given," p. 206‘, vol. 1. 

Communications received from — X. 
Queer— S. Ninian— B. P.— An Old Sub- 
scriber— Abel Handy— W. R. D.— Joshua 
y.— R. R.— Hamilton Roger 1 — M in rams — 
A Country Smith— D.E.—Inquisitpr— 
F. N.— A Constant Reader (of Belfast) — 
R. W.S. 


Cojmmroications (post -paid) . to be. addressed to 
• the Editor, at the Publishers’, KNIGHT and 
LACEY, 66, Paterooster-rowy London. 

’ friated byB. Bensley, Bolt-court, Fleet-street. 
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STEAM - AND- WATER - WHEEL. 


Fig. 1. 



* Sir,*— -I have taken the liberty of 
.submitting to your notice, ana to 
that of your able Correspondents, a 
rough sketch and description of a 
Steam-and-Water-Wheel, which I 
have had in contemplation many 
years. 

Description. 

Fig. 1 Is a side-view of the wheel, 
the rim of which is hollow; at ecjual 
distances, marked ooo , are openings 

VOL. III. 


through both sides of the; wheel, into 
which are introduced brass cases, well 
fitted and secured, for brass cocks to 
move in. The arms of the wheel are 
hollow also, and into each is a sepa- 
rate opening, as at a a, communicating 
with the rim; the. circular part, bb, is 
turned true on the face ; at C is a perfo- 
ration through the axis, the other end 
of which works in a stuffing-box at D, 
fig. 2, within the condenser. Fig. 3 is a 
strong brass washer, turned true on the 
face and edge ; at E there is an opening 
z 
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8TEAM-AND-WATER-WHEEL. 


cjiiite through : the space marked at F 
5s only an indented archway tliroQgh 
'which (when the washes is brought 
sigaiust the face of the wheel to tne 
corresponding dotted spaces and let- 
ters) the steam escapes into the con- 
(tenser: The round metal box, O, fig. 2, 
B tuhicd true On the inside, and into it 
5s introduced the above washer, which is 
closed against the face of the wheel by 
screws through the back side bf the box* 
communicating with the boiler by pipe 
P. At HR are fianches on the box, 
G, and also on the wheel, at I ; into a 
recess, against the wheel, a skin is 


pressed by a hoop-plate round the box, 
( 1* by'serews through tfife.flauch on the 
box, to secure the fate air-tight. At 
fig. 4 are the hand-geeriug. Instead of 
water { I propose making use of oil, as 
there is no waste. U, fig. 2, is a cistern 
containing oil, by sending the fluid to or 
from which the machine may be regu- 
lated to different powers ; the cocks on 
the edge of the wheel will empty into 
the cistern, and by the same means 
steam may be put into the wheel. At 
X, fig. 2, is a tooth -wheel, round which 
is a brush, similar to a wind-mill. 



The operation is as follows Sup- 
posing tne machine to have been at 
wofk, all th£ Cocks Wotild be shut 
on the rising side, whieh must now be 
opened; slide back the guide-plate at 
Y, fig. 4 , and open the cocks, and the 
whole space on the top of the wheel 
above the fluid, marked Dy a dotted line, 
LL, fig. 1, will be open; pat on the steam, 
and open the cocks on the edge of the 
wheel, to let out the air; close the 
cOcks, and condense the steam. There 
is iidW a vacuum formed in the top of the 
wheel; dose the cocks at Y, fig. 4 , and 
adjust die guide-plate; again put .on the 
steam, and the fluid will rise ill the 


wheel in the direction shown by the 
arrows ; opeu the condenser and take off 
the brake ; the steam will now press the 
fluid in succession into the vacant spaces 
lit the top part of tne Wheel, where a vA- 
cuum is regularly forming, as they pfefs 
the opening to the condenser on the 
Vising side. 1 conceive the friction to be 
trifling to what one might imagine from 
a superficial tiew, by reason of those 

F arts being constantly enveloped with oil, 
calculate upon a very slow motion, not 
to exceed a space of one foot per second. 
I am. Sir, your humble servant. 

Near Barnsby 


A Yorkshire Miller. 
Dec. 15 th, 
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P. S. If you think it can be ren- 
dered useful, I would thank you, or 
any of your able Correspondents, to 
give the effective power of this ma- 
chine by fluid alone, when filled to 
one foot beneath the centre. The 
given dimensions are — diameter 12 
feet, the rim two feet square, arms 
3 inches by 24, and length two feet 
six inches (within), and the size of a. 
boiler adequate to supply it with 
steam ; also what power the steam 
adds to the machine, itt addition to 
forcing the steam into the vacuum, 
and furnishing means for that va- 
cuum, according to the speed before 
hinted at. 


CLdCK WITHOUT WHEELS. 

Sin,— From the effects of custom 
and the association of ideas, they re- 
turning daily in the same order, it 
rarely occurs, in the ordinary concerns 
of life, that more than a superficial 
review of things is taken by the mind 
at the mention or even sight of what, 
daily comes under notice, although 
much science and great ingenuity 
may be connected with it. llius the 
barometer is hung up in almost every 


house, and constantly inspected by 
thousands, who are no more excited 
to inquire after its cause and mo(\es 
of action, than about the circulation 
of the blood in their own body ; they 
consider it, and all that belongs to it, 
but unity of material, as much as 
the poker at the fireside. The clock, 
in like manner, has its machinery 
treated as almost a hidden mystery, 
or as if it had the power of creating 
time by its wheels ; the cumbersome 
weights, which are the life and power 
of the whole, scarcely ever inducing 
one rational idea to be passed upon 
them, or other than that the clock 
will not go without them. 

Now, Sir, I wish to call the at- 
tention of some of your ingenious 
readers and writers on mechanics, 
respecting these same neglected 
weights, to know from them if it be 
not possible to do away with Messrs. 
Wheel and Co. altogether. 

The principle I go upon is, that 
any thing in a state of constant and 
uniform motion indicates time, how- 
ever clumsy its construction may he, 
as well as the most delicate and sightly 
piece of mechanism. The equal and 
alternate motion of a rocking stone. 
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were it possible for one to move of 
itself, could not be exceeded as a 
time-keeper by the best chronometer; 
and, as power and motion are always 
coincidental, indices could always be 
attached where these exist, for the 
purpose of showing* greater and less 
periods of time. The clock-weight 
may be considered in the light of a 
self-moving power, and the principal 
use of all the machinery of the 
clock-work is only to regulate the 
descent- of the weight. Query — Is 
it not possible to cause a weight of 
this kind to fall equably, ana with 
no greater velocity than that of a 
clock -weight, without the host of 
complicated appendages which go 
towards the construction of a clock ? 
and if so, how much simpler, more 
independent of change by weather 
and climate, mid more correct for 
astronomical calculations, would not 
such a time-keeper be for the study 
and the laboratory than any clock 
now in use ? 

As the machinery of a clock retards 
the weight, and makes it descend 
equably, it is possible to get a falling 
body under this species of control ; 
and were the cord attached to a fall- 
ing body, wound round a revolving 
cylinder only, the descent would be 
retarded, and more so were it wound 
round two such cylinders : the me- 
dium the weight might be made to 
fall in, would also retard the motion; 
and even in air advantage could be 
taken of the extent of surface and 
shape of the weight. Many con- 
trivances, it is presumable, could be 
resorted to for the purpose, which 
the mechanist is well aware of, to 
regulate the descent and limit the 
space ; while an index-hand, pro- 
jecting from any part of the weight, 
and pointing to a scale situated ver- 
tically beside it, would tell hours 
and minutes as correctly as the hands 
of a clock. To avoid the errors in 
time attendant on drawing up the 
weight, any watch, beating seconds, 
would ^ive the number of seconds 
on the index, to which alone, of the 
entire scale, the gnomen should be 
drawn up to. 

Should these speculations not be 
unworthy a place in the Mechanics’ 
Magazine (to which I am indebted 


fqr much information), your giving 
them publicity in one of its pages 
will oblige your constant reader, 

C. D. Y. 

November 20th, 1324. 


RAIL-ROADS. 

Sir, — In No. 76, page 308, your 
Correspondent (J; Y.) endeavours to 
remove a doubt of mine, communi- 
cated in No. 73, but his observations 
do not apply to the subject. I am 
well aware that upwards and down- 
wards are merely relative terms, and 
that a body continually impelled in 
any direction whatever, by any given 
force, will continually increase in 
velocity, just the same as the motion 
of a falling body is accelerated by 
the constant action of the power of 
gravitation upon it : but what puzzled 
me simply related to friction. How- 
ever, from a more attentive perusal 
of the Treatise upon Railways, and 
from what is contained in tne suc- 
ceeding Number to that which occa- 
sioned my difficulty, I now acknow- 
ledge that I was under an erroneous 
impression; for, in No. 72, it is stated 
that the friction is equal in equal 
times, and, therefore, if the wheels 
df a carriage make sixty evolutions 
in a minute, there will be no more 
friction in that time than if they 
make only thirty, or twenty, or any 
other number of revolutions, in a 
minute ; from which it is evident 
that th§ friction of each revolution 
diminishes in the same proportion as 
the velocity increases. If this be 
true (and I think, from what has 
been said in your interesting Maga- 
zine, there is great probability of 
its being so), then the power re- 
quired to impel a carriage on a level 
road or railway, will be in propor- 
tion to the time, bet the velocity be 
what it may. 

I remain, Sir, 

Y our obedient servant, 

G. W- 

Norwich, Feb. 10th, 1025. 

WHEEL CARRIAGES. * 

Sir, — I met with, very lately, a 
specification of a patent obtained by 
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Mr. Ackerman, five or six years ago, 
for an improvement in four-wheeled 
carriages. The invention appeared 
to be of German origin. It consisted 
in an application of "the axles of the 
fore-wheels in such a manner that 
the lower carriage (to which, by the 
common mode, the fore-wheels are 
attached) is totally unnecessary, and 
offering apparently considerable ad- 
vantages m not only rendering the 
draught easier, by permitting the 
fore-wheels to be of greater diameter, 
but by placing the “ line of draught” 
nearer to the axis than is practicable 
by the old method. In addition to 
these improvements, the patentee 
contemplated a reduction in the 
weight of the carriage, and also an 
increased security, from the points of 
bearing on the ground being much 
nearer to the centre of gravity in case 
of turning the carriage. As I am 
building a chariot to run in a very 
hilly country, and over bad roads, I 
am anxious to adopt any improve- 
ment that may be advantageous ; and 
should any one of your numerous read- 
ers have put the above alterations to 
the test of practice, I should feel 
much obliged by a candid opinion, as 
to their merits .or otherwise. I pre- 
sume that their adoption in the me- 
tropolis would be a matter of course, 
were the patentee borne out in all the 
advantages he promises by the test of 
experience. 

I am. Sir, yours, &c. 

Fore-wheel. 

Leeds, FeK 5th, 1825. 


"SOUR BEER. 

Sir, — The smallest chemical pro- 
cess for the preservation of beer, 
cyder, dec. from becoming flat, and 
thence acid, must be inconvenient to 
servants j but the views of Mr. Joyce 
may be much more simply attained 
by placing in auy cask of cyder, 
beer, dtc. which may l>c subject to 
become aei<i, some pieces of whiten- 
ing or purified chalk in muslin 
bags. If acid formed, it would act 
upon chalk ; carbonic acid would be 
evolved, as Mr. Joyce proposes, 
which would make the drink plea- 
sant, while it preserved it also, and 
the ‘ alkali of the chalk would 


correct the acid precisely in the 
degree in which it formed, “ of 
which the point of saturation,” Mr. 
Joyce expresses, “ is attended with 
no small difficulty.” Chalk does 
apt dissolve unless brought into 
action by the presence of acid, and 
it cannot, therefore, be made use of 
in excess, or prove injurious to the 
kidneys, in the manner of air the 
other alkalis. All hard water contains 
a solution df lime, and hence, taking 
Nature as a guide, there cannot be 
either trouble, uncertamty,or danger, 
from such a practice. 

I am. Sir, 

Your obedient servant. 

Tyro. 

chlorine. 

Sir, — H aving my pen in my hand, 
I will inquire, through your Maga- 
zine, whether the formation of Chlo- 
rine Gas does not take place on mix- 
ing' oxide of manganese with muri- 
atic acid, in consequence of the 
metal giving out its oxygen to form 
water with the hydrogen of the mu- 
riatic acid ? 1 asked a chemical gen- 
tleman this question, when he replied 
that he was not aware the formation 
of chlorine could be so easily and 
clearly accounted for; but he did 
once pass the muriatic acid gas, in a 
dry state, over oxide of manganese 
and chlorine formed as in the com- 
mon method of applying the oxide 
to the liquid acid. The lamp of 
Professor Dobereiner acts in this 
manner. Platinum (spongy) is found 
to have the power of causing a cur- 
rent of hydrogen gas, passing upon 
it, to unite with the oxygen of the 
atmosphere. It has also been ap- 
plied by Dr. Turner, of Edinburgh, 
in this manner, and found most use- 
ful for all purposes , of eudiometry. 
The gentleman above alluded to had 
no opportunity of perceiving whether 
tliere was any light produced in the 
experiment, which would at once 
decide the question. Such an expla- 
nation, if it can be proved to be ac- 
enrate, would clear tip much uncer- 
tainty in chemical science. 

* ’ " # * * * , 

Temple of Tyromaucy. , . 


4 
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PROFIT AND. DISCOUNT — STRENGTH OF ROPES. 

PROFIT AND DISCOUNT. 

Sir,— I ii my last communication I 
promised to send, for insertion in your 
valuable miscellany, a few rules re- 
lating to Profit *nd Discount; I now 
beg to submit for publication the fol- 
lowing: rules, ^hicli are quite new, as 
far as 1 know. 

Let C represent the sum the goods cost, 

S the sun} sold for, 

R the rate of profit, 

<D the rate of discount. 

Rule 1st - t 5|B^£ = s J orT^Dl: : KTT::: C: S. 

Rule 2nd - . ^ ft> or C : x s)-C::l =R. 

Rule 3rd - - = C, oTkTT) ; :: S : C. 

Rule 4th - ^~ g *^ xC =P,orS:S— R7^|xC::l;D. 

9 


Then it is evident t hat CR will »epre- 
sent the profit, and C + CR vfill be the 
amount of the cost and. profit, aiid SD 
will represent the discount; therefore 
S — SD will be the amount remaining 
after the discount is taken from the 
sum sold for. Now, as this last (S— SD) 
will leave the cost and profit, it is 
evident that C + CR must be equal to 
S — SD, or C + CR = S — SD. Prom this 
Equation the four following rules are 
easily derived 


. As all your readers may not under- 
stand the rules expressed in the above 
characters, I shall set them down iu 
the common manner as plainly as I 
am able. 

1st Rule.— As the cfifference between 
unity and the rate of discount is 
to the amount of unity added to 
the rate of profit, so is the cost 
price to the selling price. 

2nd Rule* — As the cost price is to the 
difference between the cost price 
and the product arising by multi- 
plying the sum at which the sale 
must be made by the dii&reace 
l>etween unity and the rate of dis- 
count, so is unity to the rate of 
. profit. 

3rd Rule. — As the amount of unity 
added to the rate of profit is to the 
difference between unity and the 
rate of discount, so is the selling 
price to the cost price. 

4tb Rule. — As the selling price is to 
tbe difference between the selling 
price .and the product arising by 
mokiplyimg the cost price by the 
sum of the rate of profit added to 
unity, so is unity to the rate of 
discount. 

Perhaps an Example may be deemed 
necessary ; therefore, first, suppose an 
article cost 50/., on which it is wished 
to make 7$ peV cent, profit, what raukt 
the selling price be so as to be able to 
allow 3 per cent, discount ? 


By using tbe first rule it will appear 
that 55.412, &c. or 55/. 8s. 2§d. is toe 
su m at whi ch the article must be sold ; 
* 1 + .075) x 50 

for j— ^ — 55 . 412, Ac. the 

selling price. 

1 would give an Example to each of 
the Rules, but I should, perhaps, be 
occupying tug much of your columns, 
mud therefore leave the reader to hi9 
amusement in his own way. . 

1 remain, Sir, yours, &c. 

M. W. 

Fencburch-street, Jan, 3, 1825. 

ON THE STRENGTH Or 1 ROPES. 

BY M. DE REAUMUR. 

( Concluded from our last.) 

Experiment 5. — 1 made a cotd of six 
threads; it ought at least to have sus- 
tained 36 lbs. if the. strength had been 
equal to that of tbe sum of the threads, 
and this cord broke with a weight of 
31 lbs. 

Expehi memt£. — Acotd of ten threads, 
very well twisted, which should at least 
have sustained 60 lbs., if its force had not 
been less than that of tbe sum of the 
threads, broke on being charged with 
58 lbs. 

Experiment 7.— Haring made a cord, 
by doubling the longest the two ends, 
which 1 had left of the preceding cord, 
as it was composed of ten threads ; we 
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see mat I made a cord of twenty threads, 
which could not carry less than 120 lbs. 
without being weaker than the sum of the 
threads, and ought to carry 100 lbs., if its 
strength was not diminished by the last 
twisting. A weight of 80 lbs. broke this 
cord; its strength was therefore dimi- 
nished by the last twisting. 

Experiment 8.— Another cord, of 28 
threads^ which would at least have borne 
1(»8 lbs. if the twisting had not diminished 
the strength of the cord, was broken by 
a weight of 82 lbs. 1 made several other 
experiments, which had the same results, 
and which, therefore, it would be use- 
less to state. Lest it may be imagined 
that the cords which 1 made were too 
much or too little twisted, and that per- 
haps the same effect docs not happen 
with the cords of thread or hemp made 
by the rope-makers, I made a trial of 
tnesHast. Among the various experi- 
ments which 1 tried on them, I shall con- 
tent myself with relating the two follow- 
ing, because all the others have had si- 
milar results. 

Experiment!),— Itook a small hempen 
coi d, very well made by a rope-maker ; 
it consisted of three other smaller cords, 
each of which was composed of two 
coarse threads of hemp; l call those 
threads which are not made of other 
smaller cords, but are composed of di- 
vers filaments of hemp or flax; having 
fixed a weight of 50 lbs. to the cord just 
mentioned, it broke in an instant. As 
it seemed to me that this cord ought to 
have been stronger, I suspended after- 
wards several weights to the longest 
end that was left ; it sustained 72 lbs., 
and broke on being charged with 75 lbs. 
To know if the sum of the forces of the 
three little cords which composed it 
was greater than its strength, I un- 
twisted it, and having tried the strength 
of these little cords by different weights, 

I found that one bore 27 lbs. without 
breaking, the other 33 lbs., and the last 
35 lbs. ; the sum of the strength of these 
three cords was therefore at least equal 
to that which is required to a weight of 
!)5lbs., yet the cord which they composed 
had first brokeu at 50 lbs. , ana afterwards 
at751bs. — its strength was therefore much 
less than that of the sum of the threads. 
As to the rest, it must be observed, that 
if I had sought the strength of the two 
threads which each of the three little 
cords was compo>ed of, the sum of the 
forces of these two threads would per- 
haps have been found Jess than that of 
the little cord which they composed; 
and that, by a reason particular to cords 
w hich are made of filaments shorter than 
the cords themselves, which is, that 
each of the filameuts cannot exercise its 
whole strength, unless the resistance of 
the friction, which it must overcome to 
slip, does not surpass the power which 
this filament has to sustain a weight. 


Now it often happens that the threads are 
not enough twisted, because the filaments 
. of hemp or flax which compose them 
cannot slip so easily as not to be broken ; 
but when we make a cord, for exam- 
ple, with two or three of these threads, 
the new twisting which is given them 
adds to the filameuts which compose 
them what they want of friction, and 
allows them to be broken by a less force 
than is necessary to make them slide, 
each filament being more easily broken 
than disengaged from those which en- 
compass it. The strength of a twisted 
cord will always be less than the sum of 
the forces of "the threads or filaments 
which compose it. 

E xperiment 1 0.— Another cord, pretty 
near the same thickness with the pre- 
ceding, will also serve tor a new pfoof. 
It sustained a weight of 701bs., and 
broke about the middle by a weight of 
72 lbs. I fastened a weight .of 75 lbs. to 
the longest bit that remained, to see if 
the cord had not broken in a place much 
weaker than the rest ; but it could not 
sustain the weight of 75ibs. Having 
sought separately the strength Of the 
three little cords of which it was made, 
the fust bore 24 lbs., and broke with 
26 lbs.; the second jbore 28 lbs., and 
broke with 21) lbs. ; the third sustained 
30 lbs., and broke with 31 lbs. The sum 
of the strength of these tlireb little cords 
was, therefore, at least equal to 82 lbs., 
aud consequently greater than that of 
the cord made of them by a weigjit of 
71 lbs. 

There is no doubt but that the experi- 
ments which I made would have suc- 
ceeded in the same manner upon thicker 
cords; the greater number of threads, 
or of small cords, cannot make any al- 
teration; but the experiments would 
have been much more difficult to execute* 
aud the preceding are sufficient. I shall, 
however, relate one which I made with 
a bit of silk, such as is commonly usea 
for sewing ; notwithstanding the small- 
ness of this sort of cords, we may 
compare it to the thickest cables, if we 
only consider the number of single 
threads which compose it. The threads of 
this bit of silk were exceedingly fine ; it 
also contained a much greater number of 
filaments than the bits which I have 
spoken of in the “ Examination of the 
Silk of Spiders;** for having separated 
it witli great attention and patience, 1 
divided it into 832 single threads, whereas 
I never found but 200 threads in the 
others. If there were any mistake in 
this calculation, it could* be only in 
making the number of threads less than 
it really was, because it might easily 
happen that the extreme fineness of these 
threads might make me sometimes take 
two for one; but this number cannot be 
too great, because I never counted one 
thread without separating it well from 
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the others ; 1 had also the precaution to 
cut.it after having counted it, for fear I 
s tould wake a double work of it. These 1 
<#2 threads composed two different little 
cords* Wh : ch being twisted about one 
auotlier/ibade tlie bit of silk. Having suc- 
cessively fixed different weights to this bit 
of silk,l found thatit commonly sustained 
5 lbs. for some moments, after which it 
broke ; but it was seldom strong enough to 
bear $4 lbs., arid in agreat number of expe- 
riments it was tt:»t above once or twice 
that 5$ lbs: did not break it. Having 
afterwards examined the strength of the 
threads which composed this piece of 
silk, I was convinced, by several experi- 
ments, that the wfeakest could sustain 
■sk drachm without breaking, and the 
strongest a drachm and a half. We see, 
therefore, that if these threads are much 
finer than those which I spoke of in the 
** Examination of the Silk of Spiders,** 
they are also much weaker, for those 
sustained two drachms and a half. Since 
these threads bore at least a drachm, and 
the. strongest— of which I found a much 
greater number than of the weakest — 
bore a drachm and a half, it is evident 
that I am riot too favourable to the sum 
of the forces of the thread, when'L take 
one drachm and 18 grains for the mean 
force of each thread; and, according to 
this supposition, the sum of the forces 
of the thread which compose this piece . 
of silk was 1040 drachms; pr, dividing 
thi$ sum by 128, to reduce it into pounds, 
the sum ot the forces of the threads was 
Bibs. 2oz* Now we have seen above, 
that the silk; did not, in general, sustain 
above 5 lbs., aud but seldom 5^ lbs.; its 
force was, therefore, considerably less 
than the sum of the threads. If we had 
taken' the force of the weakest threads, 
which was a drachm, for the true force 
of each thread, the sum of the forces 
would have been 832 drachms, that is, 
6£lhs.» and consequently greater than 
that of the bit of silk. 

‘ Wc may , therefore, certainly conclude, 
from all these experiments, that the force 
of a twisted cord is loss than the- sum of 
the forces of the threads which compose 
it ; but it is not possible to determine in 
Wliat proportion the twisting diminishes 
it, because this diminution depends upon 
a great number of irregularities, each of 
which may be combined in many dif* 
ferent maimers. These experiments teach 
us, at least, that when weeau employ, in 
a convenient manner, many little cords, 
and can stretch them equally, these little 
cords would be in a state ot producing a 
greater effect, or of resisting a greater 
effort, thau a cable com posed of all these 
small Cords would lie. Lastly, if we can- 
not deckle wliat the strength of a c able 
is, \ve may decide wliat are the limits 
of its strength, by seeking what the force 
of one of the small cords is which com- 


pose it, and by examining what is the 
number of these cords; since we have 
seen that the force of the cable is less 
than the sum of the forces of all these 
cords. 


A HINT TO PUBLISHERS. 

Sir, — In the course of reading 
foreign works I have found consider- 
able convenience in the mode almost 
universally adopted abroad, of at- 
taching maps and plans by blank 
leaves, so that the edges of the maps 
and plans may be clear of the leaves 
and cover, whether the book be 
open or shut. This mode is rarely 
followed in this country ; but, witn 
all respect for the judgment of pub- 
lishers, I venture to give my humble 
opinion that readers in general would 
be very considerably convenienced 
by the adoption of such trifling al- 
teration. You, Sir, must have often 
observed that this mode gives the 
reader the full use of every part of 
a map or plan, without the continual 
occasion for lifting the leaves, and 
even without opening the volume; 

Accept my best acknowledgments 
for the pleasure and useful know-* 
ledge received through your valuable 
Magazine, by * 

Your constant reader, 

Z. 


MORTARS. 

Sir, — Being engaged in a subject 
interesting to Mechanics — the study 
of Calcareous Cements, I should feel 
obliged if you would communicate 
to your numerous readers my wish 
to possess a few specimens of ancient 
Mortar, of extreme hardness, and 
which must be such as to resist any 
'impression of the finger-nail; The 
size of an apple will be quite suffi- 
cient, and if any are sent that are 
interesting, a correct analysis shall 
soon be sent of their properties, for 
insertion in your useful work. 

I am. Sir, 

Your constant reader* 

A Subscriber* 
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Si r*— The diameter and periphery nearest approximation to it yet made, 
of a circle, with the side of a square Being a young geometrician, it may 
which shall be equal in area to the be presumption to aspire to perfec- 
circle, are lines incommensurable to lion, but such is the idea 1 would 
each other; it would be therefore quite wish to inculcate, 
a hopeless speculation to attempt If we take the fraction alluded 
expressing, their; proportions in our to, namely, 3,14159265359, and 
common arithmetical notation. The multiply it bv itself, a part of the 
decimal fraction, 3,141592653589, product will be a surd number, the 
&c. has been carried on to thirty-six true square root of which can never 
places of decimals by the celebrated be extracted perfectly by any arith- 
Van Culen, in his attempt to find the metical process, the product, will* be 
length of the periphery of a circle, 9,8696044010906577398881. 
the diameter of which is unity ; but. Observe, the terminating figure of 
if he had continued his extractions the original fraction above is toio 
until they equalled in length the dia- great, being substituted for 89,whieh 
meter of the orbit of .Saturn, the would be minus; therefore, as the 
fraction would still be but an ap- root is greater than truth, the square 
proximation to the truth. must also be greater ; let us cut off 

Permit me to lay before you a the ten decimals on the right hand, 
diagram, which, if perfect, would and retaining those on the left, let 
give, if not the exact truth, the us extract the square root. 

9,86,96,04,40,10,90 (3,14159265 
61 . 86 
624 2596 

6281 10004 

62825 372340 

628309 5821510 

6283182 16672990 

62831846 410662600 

628318525 33G7152400 

225559775 
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EXTRACTION OF THE SQUARE ROOT — SAND CLOCK. 


We have now obtained nine figures 
of the root with a remainder which 
would give the next quotient figure 
greater than 3, if we could express 
it. We- are now as much at a loss 
as ever to express the length of the 
periphery in arithmetical terms ; but 
we are told by Euclid, that a perpen- 
dicular let fall from any point in the 
' periphery of a semicircle, will be a 
mean proportional between the two 
segments mto which the diameter is 
divided by the intersection of the 
perpendicular. Now, we have every 
reason to think that 9,8696044090 is 
the true quantity, the square root of 
which is the periphery of a circle 
which has unity for its diameter. 

Let us divide 

^^=4,9348022046: now. 


on reference to our diagram, we find 
the line AB the diameter of a semi- 
circle, and it is divided at E into 
2 + 4,9348022045 ; and from the 
point F, in the periphery, is let fall 
the perpendicular line F£, dividing 
the diameter into two segments j 
therefore the perpendicular EF is 
the true geometrical mean proporr 
tiooal between the two segments, 
or, in other words, the true and 
perfect square root of their product 
9,8696044090, which, if we attempt 
-to extract arithmetically, we shall 
obtain a circulating decimal which 
Can never terminate. 


We have now, in the perpendicular 
line EF, the rectilineal magnitude 
of the periphery of a circle, the dia- 
meter of which is unity, and we have 
that unit in one of the six equal 
parts into which a portion of the 
diameter is divided, of which AE is 
two, therefore two diameters ; the 
parallelogram, EGHI, has two peri- 
pheries in length, and its altitude is 
two diameters, therefore its area is 
equal to that of the circle which has 
four for its diameter ; for half the dia- 
meter, multiplied by half the peri- 
phery, gives the area of the circle. 

We learn also from Euclid, that: if 
we produce the base of a parallelo- 
gram, and add to it its altitude, then 
bisecting the whole line, and making 
one half of it radius, describe a semi- 
circle, the periphery shall cut a per- 
pendicular line raised at the point of 
junction of the base and altitude, 
which line (EK,socut at K) shall be 
the side of a square equal- in area to 
the parallelogram. By such means 
the square, EKLM, has been formed, 
and therefore may be demonstrated 
to be equal to the parallelogram ; 
but the p arallelogram wm made equal 
to the circle by construe tioB,. there* 
fore the square is equal to the circle. 
If we multiply the square of the 
diameter by onerfourth of the peri- 
phery of unity, we obtain the area 
of the circle ; therefore. 


3,14159265 

— - 4 = ,7853981625, 

7853981625 x 16 « 12,5663706 « area of circle, 

2 peri. 6,28318530 x 2diam. = 12,5663706 = area of parallelogram, 
side 3,544 + x 3544 + = 12,5663706 = area of square. 

The radius of the circle is 2 ; the diameter 4. „ 


I fear I have worn out your patience, 
but hope that I have made myself 
understood. Should yon deem this 
effusion of an untaught philosopher 
worthy a place in vour very useful 
publication, I should feel pleasure in 
seeing my humble name appear as 
one of your contributors. ~ 

I trust some of your enlightened 
Correspondents wifi favour us with 
their opinions 

Richard Dow6en. 
Cork, September 1, 1824. 


sand clock. 

Sir, — A Correspondent in your 
74th Number, subscribing himself 
C. D. W + 8, and dating his letter 
Parsondrove, Nov. 5th, 1824, gives 
a drawing and description of a Sand 
Clock. If he would favour your 
readers with the length and diameter 
of the tube, stating whether wood or 
metal was preferable ; if the latter, 
whether tin would answer ; the size 
of the cone, and if necessarily of 
that shape ; the length of time the 
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sand is in running out ; how many 
ounces the weight should consist of ; 
the length of the cord ; and how both 
are adjusted so as to keep correct 
time— he will greatly oblige 
Your constant reader, 

A Yorkshire Mechanic. 

February 5th, 1825. 


180° iustead of 360*, we shall have 90® 
at A on the inner ring, and 90® at B on 
the outer ring, and 45® upon both rings, 
where a diameter perpendicular to AB 
cifts them . 1 u our diagram we have ouly 
numbered every ten degrees, and marked 
every five. This will suffice to show the 
principle, and to render the application 
of the instrument intelligible to every oue. 

iVc, 1. 


ON a modification of doctor 

BREWSTER’S PROTRACTOR. 

BY MR. DAVIES. 

In 9 Letter to the Editor of the Mechanics ’ 
Magazine. 

Sir, — It was not till a very short 
time ago that I was aware of Dr. 
Brewster’s having noticed the circu- 
lar, instead of die semicircular In- 
strument for measuring and laying 
down angles. I had previously be- 
lieved that the thought. Simple as it 
was, originated with myself ; though 
it must be confessed, that my being 
almost in the daily habit of using 
Leslie’s Geometry, in which 'a simi- 
lar instrument is mentioned (p. 321 , 
4 th Edit), seems very likely to have 
been my real authority. However, 
be that as it may, the more im- 
portant consideration to the public 
is the utility of this, in preference 
to other protractors, ana the best 
and most facile method of using it. 
I think the following method will be 
found in some respects preferable to 
Dr. Brewster’s ;* and as I have never 
seen it brought into use, nor even 
described in any work which is at 
all likely to come before the greater 
portion of your readers, you will, I 
think, be doing some service by pub- 
lishingan account of it In your truly 
useful Magazine. 

Description of the Instrument . 

The first figure represents the instru- 
ment. ADB is the diameter, and D the 
pentre of the ring. The rim is divided 
into two concentric circles, for the pur- 
pose of containing the numbers of its 
graduations, which run iu a reverse order 
to each other. The inner riug has its 
graduations numbered, from 15 uproar ds 
Rnd downwards, and the outer riug from 
A. also upwards and downwards. The 
whole circumference being divided into 


* Treatise on New Philosophical In- 
struments, Bvo. Ediu. 1813, 



USE. 

PROBLEM I. 

To measure a given angle. 

Case 1 .— When the lines actually meet, 
as KL, MN, fig. 2, place the diameter of 
tlie instrument so that it shall coiocide 
with either of the lines {iu our illustra- 
tions we shall take the line which dips 
towards the right in the diagram ) ? as 
KL; add the numbers comprised be- 
tween BS ott the inner ring, and be- 
tween AT on the onter ring; the sum 
will give the magnitude of the angle. 



Note I. This method applies to the 
case where th« hues, KL, MN, form so 
small an angle, that this point of inter- 
section cannot be detenmned with any 
degree of certainty. This is one of the 
greatest advantages possessed by this 
over the common protractor. 

Note 2. Wlien the point, O, can be ac- 
curately determined, the trouble of add- 
ing may be avoided, oyputtiug the point, 
A , of tne instrument, upon the point, O, 
of the diagram ; BS, on the iuner ring, 
will then give the magnitude of the, angle. 

Notelh. When, however, the augle ap- 
proaches to a right angle; the method of 
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taking the sum of the two arcs, AT and 
BS, is to be preferred. 

Case 2.— When the lines, KL, MN, do 
not meet, as in fig. 3. 

Place the diameter upon KL, as before. 
Take the difference between the arcs 
AT, BS ; the former measured upon the 
outer, the latter upon the inner scale. 

Note . This mode of taking the roea- - 
sure of the angle will be highly useful in 
most of the arts where accurate draw- 
ing is of essential consequence. 

PROBLEM 11. 

Through a given point to draw a line 
which shall make a given angle with a 
given line. 

Let S, figs. 2 and 3, be the given point, 
and KL the given liue. 



Place the diameter, AB, of the instru- 
ment upon KL, so that the circumference 
shall touch the given points. Then , 
Case 1. — If SB, upon the inner scale, 
be le j** than the measure of the giveu 
angle, count AY upon the outer scale, 
equal to the deficiency , and mark the 
point, T, upon ^our paper. The line, 
ST, being drawn, will be that required 
(fig. 2.) 

Case 2.— If SB, upon the outer ring, 
be greater than the given angle, mark its 
excess, AT, upon the outer (fig. 3) ; the 
ST, as before, will be the direction of 
the required line. 



1 Hotel. When the required angle is 
light, or we are required to raise a per-, 
pendicular to a given line, which shall 


BREWSTER’S PROTRACTOR. 

pass through a given point, the instru- 
ment is very useful. 1* or, fig. 6, we have 
only to make BT equal to BS, aud S T is 
the perpendicular required. The intelli- 
gent artisan will see that this is only a 
modification of our last case. 

Note 2. If the poiut through which 
the perpendicular is to pass is in the 
given line, the same method which is 
adapted to the common or semiciicular 
protractor applies. Bring the centre, D, 
(fig. 7) to the given point, and the per- 
pendicular will pass through the point 
marked 45 upon the scale. 



* 


Note 3. To draw a parallel to a given 
line, »which shall pass through a given 
point, is a problem effected with the 
same ease. It is. in fact, identical with 
the solution of the same problem by the 
common protractor, aud tne method will 
be obvious from ail inspection of fig. 4, 
where KL is the given fine, arid S orT 
the given point. 


Fid. 4 . 



Case 2.— If the point through winch 
the perpendicular is to pass lie situated 
beyond the reach of the instrument, when 
its diameter coincides with the liue KL, 
this method may be adopted. 

Place one ena, B (fig. 5), of the dia- 
meter in the giveu point, and bring the 
other end, A, to cut in the given line ; 
take the are BT equal to the arc AS, 
cut off by KL; then BT. being drawn 
will be parallel to KL. 

Case 3.— If the given point he in the 
given line, we have merely to^place the 
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point. A, of the instrument upon the 
given point, and note the point where 
the degree required of the instrument 
touches the paper ^ the line drawn from 
A through that point is the one required. 
This is too obvious to need a diagram. 


d. 



Having thus shown the construction 
And use of the instrument, it may not be 
unappropriate to make a few remarks 
upon the different forms which are given 
to instruments for the same purpose. 

The first in order of comparison is the 
common semicircle. Its chief advantages 
over that instrument are in its adaptation 
to cases where the lines are nearly paral- 
lel, or the angle of inclination very small, 
ana where the lines do riot meet within 
a conveniently accessible distance. The 
case of drawing a perpendicular to a 
given line, and passing through a given 
point above or below that line, may be 
constructed ty the semicircular , though 
not quite so conveniently as by that we 
have described above. The method will be 
obvious enough by what has been said in 
your Course of “ Mechanical Geome- 
try/’ Lay the instrument, fig. 8, with 
one extremity in the given point, C, and 
bring the other. A, upon the given line ; 
the semicircular riug will cut the line in 
another point, B, which is the foot of the 
required perpendicular. 



Another advantage worthy of remark 
is, that this instrument is far more porta- 
ble than the semicircle ; for the gradua- 
tions are of the same dimensions upon 
this instrument, of three inches diame- 


ter, as they are upon a semicircle of air 
inches diameter ; it is, therefore, better 
fitted for a common case of instruments. 

The next comparison is with the pro- 
tractor laid down upon the parallelo- 
gram, generally at the back of the plain 
scale. The neatness of its appearance 
seems to have been the principal incentive 
to the adoption of this form. The greater 
magnitude of the divisions near the ends , 
if it were not more than compensated by 
the less magnitude of those near the mid- 
dle, would certainly be so by the difficulty 
of marking an oblique line from that 
scale, and of avoiding the variation in 
the system of errors arising from that 
source. Nor can any certain estimate be 
made by this instrument of the halves or 
thirds of a division — a defect from which 
the circular instruments are also free. 

The last comparison we shall at pre- 
sent make will be with Jordan’s Panme- 
tron — not, indeed, that we think Dr. 
Brewster’s instrument can supply the 
place of protractor, parallel ruler, and 
sector — in short, with the. aid of a pair 
of compasses, supply the place of a 
complete case of instruments. The ob- 
jections urged against the parallelogram 
may be urged with equal propriety 
against this instrument. Wbat advan- 
tage can be derived from transferring the 
trigonometric lines from a parallelogram 
to a triangle, I am unable to discover ; 
and, still more so, as the sides of the 
triangular instrument, upon which these 
lines are marked, are themselves un- 
equal. In short, there is not a single 
problem which can be performed by this 
instrument which cannot be performed 
by a common Gunter''; if, indeed, we 
except that of drawing parallel lines, 
which, however, is not new, being 
known long since in our military schools 
and most surveyors’ offices. The method, 
indeed, is but an application of Mar- 
quoi’s parallel scales to the simplest pur- 
pose for which they were originally in- 
tended. The great advantage, too, of 
the sector, {its, invariable reading ) is 
overlooked entirely in the Panmetron. 

What peculiar excellence the patrons 
of this contrivance saw in it, I must 
confess my inability to discover ; but any 
of your readers who can supply my 
“ lack of wit,” will confer a favour upon 
me by entering fairly into the discussion. 

I remain, Sir ? 

Your most obedient servaut, 

Bath, Nov. 2Uth, 1824. T.S. D. 

P.S. May uot the mode of describing 
arcs of circles, of which the radii are 
large , noticed in your Magazine, sug- 
gest an instrument for effecting that pur- 
pose upon paper, so as to be of great use 
to those artists who are connected with 
the construction of maps? I • am sure 
such an instrument would be of great 
utility in schools, and may be made at a 
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STANDARD FOR LINEAL MEASURE. 


small expense. Any of your readers who 
are at all engaged in the mathematical 
instrument business, would tiud it worth 
their while to turn their attention to it. 

T.S. D. 


STANDARD FOR LINEAL MEASURE. 

Sir, — In the 73d Number of the Me* 
t hanics’ Magazine, p. 271, there is a 
very good paper, by Mr. Pasely, on the 
importance of obtaining a natural Stand* 
ard of Liueal Measure, which is cer- 
tainly well calculated to answer the eud 
designed by its authors. But the method 
which he suggests for that purpose can- 
not be new. I think it must have been 
fried, and was not found to be so cor- 
rect in practice as the one by tiie pendu- 
lum ; for we cannot suppose that our 
scientific men have made so many expe- 
riments with the pendulum, and have 
not tried this method, when they can 
very easily obtain, by mathematical cal- 
culations. die space that a heavy body 
would fall through, by the force of gra- 
vity, In vacuo, in a given time— a second, 
for instance— by knowing the length of a 
pendulum vibrating seconds, at the same 
place, et vice versa. I say, fit the saute 
place, because the force of gravity varies 
with the latitude ; and astandard obtained 
by either of the above methods at Lon** 
don would not be of the same length 
with one obtained by a pendulum making 
the same number ©t vibrations, or by die 
space that a heavy body would fall through 
in the same time at the Poles, as the 
force of gravity continually increases 
from the Equator to the Poles, where, 1 
suppose, it is a maximum. Hence we 
see that a standard obtained by the 
above methods is not universal, but con- 
fined to a certain place, aud that the var- 
iations of a degree iu latitude would not 
make much difference. 

The French academicians obtained 
their standard by measuring the meri- 
dian, and taking for that purpose the 


forty-millionth part of it, which they calf 
a metre, from which all the measures 
and weights of the French nation are 
deduced. This quite contradicts the as- 
sertion, that “ motion alone presents 
the only means of obtaining a lineal 
standard which is founded in nature.*’ 
Perhaps the following results of compu- 
tations and experiments* may be useftd 
to^some of your numerous readers ; — 
The pendulum vibrating seconds of mean 
solar time at London, in a vacuum, and 
reduced to the level of the sea, is 39.1393 
inches ; consequently the descent of a 
heavy body, from within one second of 
time , in a vacuum, mill be 193,145 inches. 

A platiua metre, at the temperature of 
32°, supposed to be the. tr»^inBlionth 


part of the quadrant of the meridian, 
39.3708 inches, the ratio to the imperial 
measure of three feet, as 1.09363 to 1. 

The five following standards, accu- 
rately measured, give these results 
General Lambton’s scale, used in the 
Trig. Surv. of India, 35.99934 inches* 
Sir G. Shuckburgh’s scale (Which, for 
all purposes, may be considered as iden* 
tical with the imperial standard), 
35.99998 inches. General Boy* * 


• * IIUIVQ. uvuu,<H 4 MS lr jo SUIW, 

36.00088 inches. Royal Society Standard, 
36.00135. Iu Ramsden’s bar., 36.00249 
inches. 


Weight of a cubic iqch of dial Hied 
water iu a vacuum, at the temperature 
of 62*, as opposed tp brass jweigbts m a 
vacuum also, 252,722 grains; conse- 
quently, a cubic foot 623862 pounds 
avoirdupois. Weight of a»c*bic inch of 
distilled water in air, at 62® of tempera- 
ture, with a mean height of the baro- 
meter, 252.456 grains; consequently, a 
cubic foot 62320 6 pounds avoirdupois ; 
and an ounce of water, 1.73298 egbie 
inches. Cubic indies in the imperial 
gallon, 277.276. Diameter of the cylin- 
der containing agalion, at one inch high® 
18.78933. Specific gravity of water at 
different temperatures, that at 62* being 
taken as unity : — 


79 ° 0.99913 

164® 039980 

56® 1.00050 

50° 1 .00007 I 

68 

0.99936 

62 

1 . 

54 1.00064 

48 

1.00095] 

66 

0.99958 

58 

1.00035 

52 1.00076] 

1 

46 

1.00102 | 
1 


44® 1.00107 
42 1.001 11 
40 1.09113 
38 1.00113 


The difference of temperature bet ween 
62® and 39°, when water attains its 
greatest density, will vary the bulk of a 
gallon of Water rather less than die third 
of a cubic inch ; and assuming, from the 
mean of numerous estimates, the expan - 
skm of brass 0J00001044, for each de- 
gree of Fahrenheit’s thermometer, the 
difference of temperature, from 62 w to 
39® , will vary the contents of a brass 
gallon measure just one-fifth of a cubic 
kich. It appears that the specific gra- 
vity of clear water from the Thames ex- 
ceeds that of distilled water, at the mean 
temperature, in the proportion of 1.0006 


to 1 , making a difference of about one- 
sixth of a cubic inch cm agalion. Rain 
water does not differ from distilled water, 
so as to require any allowance for com- 
mon purposes. 

By inserting the above in your useful 
Magazine, you will oblige. 

Sir, your obedient servant, 

W. LAKE. 

Balbomne, near Tiing, 

Feb. 5th, 1825. 


* Extracted from the Imperial Abator 
nack. 
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FORTY- SEVENTH PROPOSITION OF EUCLID. 



Si Having observed that your 
Correspondent, Mechanicus, has ne- 
glected to give (in your 63d Num- 
ber) a demonstration of his solution 
of the 47th Proposition of Euclid, I 
have sent you the following, hoping 
it may be found worthy of a place in 
your useful Magazine. 

I am. Sir, yours, &c. 

R. W. Bloxam. 

Isle of Wight, Nov. 2lst. 

Cut off DB equal to EK, join BT ; 
draw from the point B BC perpendicu- 
lar to.BT ; produce SK to F, DT to P, 
dud BR 10 M ; cut off TL equal to BA, 
erect the perpendicular, LH ; from the 
point O drop the perpendicular, ON. 

L Because DP parallel to AK, and 
HM is parallel to GT, ETMK is a paral- 
lelogram, andTK is its diameter; where- 
fore the triangle TMK is equal to the 

« e TBK ; the line TD is equal to 
e TE, being a side of the same 
parallelogram, and DB is equal to EK; 
die angle at D is a right angle, as is also 
the angle TEK ; wherefore the triangle 
TDB is equal to the triangle TEK. But 
the triangle TMK is equal to the triangle 
TEK; wherefore the triangle TMK is 
equal to the triangle TDB. 

2. The augle BTE is a right angle, 
wanting the angle DTB, and the augle 
is a right angle, wanting the angle 
TKM, which is equal to the angle BTE ; 
wherefore the angle MKS is equal to the 
angle BTE. The angle at S is a right 
angle, as is also the angle TBC; the 
angle KM P is a right angle, the adja- 
cent angle TM K being a right angle. Tlite 
angle also CET is aright angle; the line 
KT is equal TB; and tlie line KS is 
equal to KT, and therefore equal to BT. 


The line MK is the opposite side of the 
parallelogram TMKE, atid therefore 
equal to TE; wherefore the whole 
figure KM PS is equal to the whole 
figure BTEC. 

3. The angle ABC is two right angles, 
wanting the right angle CBT and the 
angle DBT ; so also the angle DTB is two 
right angles, wanting the angle BDT and 
DBT, and therefore the angle ABC is 
equal to the angleDBT; the angle DTB is a 
right angle, wanting the angle DBT ; and 
the augle OTP is a right angle, wanting 
the angle MTK, which is equal to the 
angle DBT ; wherefore the angle OTP 
is equal to DTP, as is also the angle 
ABC ; wherefore the angle ABC is equal 
to the angle OTP. The line TL is equal 
to die line BA, and the angle TLR is a 
right angle, as is also the angle BAG : 
wherefore the whole figure RLT is equal 
to the whole figure ABC. 

. 4. The line OT is equal to the line 
TK : the angle OTP is equal to the angle 
DTB, and therefore equal to ETK ; the 
angle TNO is a right angle, as is also 
the angle TEK ; wherefore the base ON 
is equal to the base EK, and therefore 
equal to KH. All the lines of the figure 
BONL are parallel to all the lines or tire 
figure FKHG ; they are therefore equi- 
angular ; and the line ON is equal to the 
line KH, and therefore they are both 
equilateral and equiangular, and hence 
equal to each other. 

5. The angle ONP is equal to the angle 
KEF ; the angle NOP is a right angle, 
wanting the angle RON, as is also the 
angle EKF; the line ON is equal to the 
line EK, and therefore the whole trian- 

f le NOr is equal to the whole triaugle 
iKF. 

Therefore the whole square TKSO is 
equal to the two squares DAET and 
FGHK. ' 
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INQUIRIES— ANSWERS TO INQUIRIES, ETC. 


INQUIRIES. 


no. 99. 

What is the best bronze or lacker 
to preserve a collection of copper 
medals from tarnishing, and which 
will be the best method of apply- 
ing it ? Museum. 


no. 100. 

What is the best method for 
dividing and polishing calcareous 
and siliceous stones ? If performed 
by a mill, I shall be much obliged 
for a description. Lapis. 

"♦ 

answers to inquiries. 

NO. 92. — SPIR1TOUS LIQUORS. 

Spirits of wine, however empy- 
reumatic or otherwise, may be com- 
pletely deprived of taste and flavour 
by adding subcarbonate of potass 
(salt of tartar) till it falls down dry 
to the bottom, and the spirit lias by 
this means become of a reddish hue, 
from its holding a small portion of 
potass in solution, and from which it 
may be freed by subsequent distil- 
lation in a heat not exceeding 200 F. 

The salt of tartar, on being re- 
obtained by evaporation of the water, 
is equally efficacious as atfirst. 

As to which substance will give the 
purest spirit, one will give as pure a 
spirit as the other. The produce is, 
from one cwt. of molasses, two gal- 
lons to two and a half ; from one c>vt. 
of raw sugar, at 46*. 8 d. t about three 
gallons and a quarter ; from refined 
sugar, at 112s., I am unable to tell, 
except by guess, but I should sup- 
pose it will not yield in proportion to 
. the others, considering the difference 
of price. 

1 have very often known one cwt. 
of molasses produce three gallons ; 
and, when well fermented with four 
or five pounds of unmalted barley or 


wheat, coarsely ground, it will sonfte- 
times produce a greater quantity, 
viz. three gallons and a half to four 
gallons. 

Raw sugar will not ferment any 
better with barley, and I am sure I 
have fixed the utmost it will produce 
from trial. 

The vessel should be a tube similar 
to a malting-tube, covered with sacks, 
but not so as to exclude the at- 
mospheric air. The degree of heat 
should, at the time of putting in the 
yeast, be about 67 or 68 deg. The 
time allowed for it to ferment should 
vary according to circumstances. If 
the fermentation goes on well, you 
may commit it to the still in four 
days ; and when you have drawn over 
the spirit it will produce, and it tastes 
sweet, ferment it again, and it will 
yield as much, if not more than the 
first time. A.B. C. 


NO. 96.— CRYSTALLIZATION OF ALUM. 

Keep the air from it, and it will 
not then crystallize. 

C.C.C.C. 


CORRESPONDENCE. * 

In making the remarks which we pro- 
mised in our last, on Mr. Brougham's 
Pamphlet on the Education of the Peo- 
ple, we have been led into a more length- 
ened review of the subject than we can 
conveniently afford room[]for in these 
pages. They will, therefore, be shortly 
published in a separate form. 

Particular avocations make it impossi- 
ble for us to acknowledge the favours of 
our numerous Correspondents this week. 
We must, however, say to G.A. S., that 
he has rightly appreciated the cause of our 
apparent neglect. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers*, KNIGHT and 
LACEY, 55, Paternoster-roW, London. 

Printed by B. Bknslev, Bolt-court, Fleet-street. 
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SPENCER'S PATENT FORGE. 



It is presumed that the above 
Drawing of a Patent Forge, to be 
used in nail-making and all other 
manufactories of iron or steel, is so 
plain as not to require any figures of 
reference. 

Its advantages are, first, a. consi- 
derable saving in the erection of 
buildings, and cost of bellows, fuel, 
&c. &c., as, with this forge, six men 
can be employed where only four 
VOL. in. 


could be by those ordinarily used. 
The arms of the bellows being . cir- 
cular, they command a steadier and 
stronger blast, and may be acted upon 
in front as well as the aides. The cir- 
cular form, of the fireplace, and in 
which the fire is confined, produces 
a considerable saving in fuel ; and a 
grating at the bottom of it, by ad- 
mitting a more free circulation of 
air, ^ves a quicker and better heat 
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CUTTING OP DIAMONDS. 


to the articles presented for fusion ; 
and, lastly, tnis form also admits 
of charcoal being used, whereas, iu 
an open fireplace, this ta not prac- 
ticable. 

# The combination of sulphur with 
pit-coal is so injurious to iron, 
that it is recommended to manufac 
turers of iron articles to deprive it of 
this poisonous quality by coking ; 
and in forges of the present descrip- 
tion, if a portion ot one quarter of 
charred wood is added to three quar- 
ters of charred pit-coal, the articles 
to he wrought will acquire a consi- 
derable degree of ductility and stout- 
ness,' and look much finer and clearer 
on the surface than by any other me- 
thod. 

The patentee of this forge, whose 
napae and house have stood pre-emi- 
nent for above a century in the ma- 
nufacture of horse-shoe nails, finds, 
by these improvements, that they 
are much enhanced in quality and 
appearance. 

We understand that licences for 
the erection of these forges may be 
obtained, with an ample aescription, 
at a moderate expense, from Mr. Jo- 
seph Spencer, Belper, near Derby. 



CUTTING OP DIAMONDS. 

For a long time, at least in Europe, 
the art of cutting diamonds remained 
undiscovered, and they were always 
worn rough as they were found. The 
diamond is so hard that no means 
were then known of altering its shape. 
In 1456 a Dutchman, Louis Bergher, 
of Bruges, accidentally discovered 
that by rubbing two diamonds toge- 
ther, a new facet might be given to 
them. Since then diamonds have 
been cut and polished, and their 
beauty much increased. There are 
twn forms into which they are cut, 
and which are distinguished by the 
names of rose diamonds and brij-. 
liaats. By either method, but more 
particularly by the latter, so much 
of the gem is cut away that it does 
not weigh above the half of its weight 
when romjh; and therefore the price 
of a cut diamond, as to a rough one, 
in proportion to the weight of each, 
is always double. The weight of 


diamonds is estimated in carats^ 150 
of which are equal to one ounce troy. * 
The average price of rough diamonds 
Is about £/. per carat, and the dif- 
ference in their price is, generally 
speaking, as the squares of their re- 
spective weights. According to this 
scale, a wrought diamond, 3 carats, 
is worth 72/., and one pf 100 carats, 
80,000/. 

The largest diamond probably ever 
heard of is one mentioned by Taver- 
nier, who saw it in the possession of 
the Great Mogul. It was about the 
size of a hen’s egg, and weighed 900 
carats in the rougn. It was cut in 
the rose form, and was found in Gol- 
conda, about 1 550. The largest dia- 
mond ever brought to Europe is one 
now in the possession of the sove- 
reign of Russia. It weighs 1 95 carats, 
and was long employed as the eye of 
a Brammical idol. A French soldier 
discovered the value of the gem, and 
changed his religion, worshipping at 
the adtar of the barbarous goa, that 
he might deprive him of his splendid 
eye. At length he succeeded in sub- 
stituting a piece of gtyss for the dia- 
mond, and again became a Christian. 
He had some difficulty in disposing 
of his plunder, and at length got for 
it only an inconsiderable sum. It 
was so large that nobody was able to 
purchase it. After passing through 
several hands, the Empress Catherine 
at length fixed it in the possession of 
the Russian crown, giving for it the 
sum of 90,000/. and a perpetual an- 
nuity of 1000/. This is not a hand- 
some gem, comparatively. It is cut 
in the rose form, and is of the size of 
a pigeon’s egg. 

One of tne most beautiful dia- 
monds ever seen is the Pitt diamond, 
which is a brilliant, and weighs 
rather more than 136 carats. It was 
brought from India by a gentleman 
pf the name of Pitt, and purchased 
by the Duke of Orleans, then Regent 
of Franee,whQ placed it in the crown 


* It is said, the price of diamonds Is so 
great— the smallest difference in weight 
making a difference in price— that dia- 
mond merchants consult the barometer 
in their dealings, and like tp seH only 
when the pressure is diminished, and buy 
when it & increased. 
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EQUILATERAL TRIANGLE* 

of France, where it still remains. 
The celebrated Pigot diamond is now 
in London, in the possession of Messrs. 
Rundell and Bridges. 


CURIOUS PROPERTY OP THE EQUI- 
LATERAL TRIANGLE. 



If an Equilateral Triangle be in- 
scribed in a circle, and the radius of 
the circle, taken with a pair of com- 
passes, be applied to the sides of the 
triangle, beginning in any part (for 
instance, placing one foot at 1, the 
other at 2, and so turning the com- 
passes over upon the periphery of 
the triangle), after a few times, the 
points will invariably rest in A,B,C. 

Climax. 


DARKNESS NOT MATTER. 

Sir,— Jt affords me much pleasure 
to have the opportunity of reply- 
ing to your Correspondent, Mr. 
Jacob Morine, as I cannot but think 
he writes from conscientious motives ; 
for, morally speaking, as human 
nature admits of no greater perfec- 
tion than a man’s acting from con- 
scientious motives, what is done in 
this spirit cannot but be well re- 
ceived. It does not follow, however, 
that cooeientious opinions are always 
rationally right, although it is tne 
fact, that however erroneous in this 
respect they may be, they cannot be 
wrong morally, as no one will accuse 
himself or another of moral turpi- 
tude, in thinking that is right which 
is the contrary of what he believes is 
wrong, however much others may 
dtffar tom bto' Now, 1 conceive 
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Mr. Morine is not as rationally right 
as he is persuaded in his own mind 
of being ; and the high authority he 
appeals to in his letter. No. 76, 
page 316, is one among numerous 
instances wherein our own misinter- 
pretations are too frequently substi- 
tuted for the word of God or the 
voice of Nature. As we are said, 
by experimental proof, to ransack 
Nature for the truth, the literal ex- 
pression, in other cases, is proclaimed 
to be the absolute intention of Deity ; 
whereas in both, by misinterpre- 
tation, error is substituted (and dif- 
ference of opinion proves it to be so) 
for the absolute fact. 

I challenge all the learned divines 
in the world in support of the opi- 
nion, that darkness is not of a sub- 
stantive nature, nor, since the world 
began, did such an idea as die mate- 
riality of darkness ever enter into 
the head of any philosopher what- 
ever. What, then, can darkness con- 
sist in, but a mental affection or 
state of consciousness. Shadow, of 
consequence, is the same, and die 
thing perceived, when we imagine 
we see external shadow, is, of neces- 
sity, no other than a mental effect : 
hence it is obvious that the expression, 
“ thick darkness, which may be felt/? 
is purely metaphorical language. 
Ana with not less reverence for the 
same authority, we are not obliged 
to consider, “ Let there be light,” in 
other than an equally figurative sense. 
For, as perception is tie consequence 
of sensation, it follows that what is 
perceived is, in all cases, of a mental 
nature only ; however, from organi- 
zation and habit, we may be inclined 
to think otherwise : and as sensation 
supplies what matter cau noways be 
possessed of, it were as much in vain 
to have created that which organi- 
zation creates, as it is absurd to sup- 
pose matter to be light or luminous, 
that is, similar to a state of con- 
sciousness. That seeing, is not per- 
ceiving any thing outside of. us, is 
evident from the thing seen being 
what senstation consists in, and from 
its being colour, which is seen, which 
is not a quality of matter ; in which 
case a universe of light or luminous 
matter could afford no assistance 
whatever towards our discovering 
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SHEATHING WITH LEATHER — PUBLIC BAROMETER. 


external bodies. Besides, did radiant 
matter flow from bodies into the eye, 
it proves only that external bodies 
are not seen, or this reflection of 
rays would be useless ; and also that 
what is perceived is a subsequent 
mental formation, after sense excite- 
ment has been promoted : so that 
neither externally nor internally is 
there any necessity for the existence 
of light m a physical sense. 

I nope Mr. Morine is now con- 
vinced that something more rational 
and becoming was meant by my 
paper, page 188, than a mere triumph 
of words at the expense of all respect 
for what every one holds sacred. 

I shall now add a few com- 
ments on the remarks of a Corre- 
spondent on the above-mentioned 
paper of mine, page 188, which I 
should have replied to at the time 
but for its being anonymous. That 
writer insinuates that none but wise- 
acres differ from Sir Isaac Newton’s 
opinions, and that, in doing so, they 
aim at “ tumbling that great philo- 
sopher from an elevation which has 
been so long accorded to him by 
universal suffrage.” For my own 
part, I make bold to say tnere is 
nothing true in “ The Optics ” from 
beginning to end, but the mathema- 
tical demonstrations of the diagrams, 
if light be nothing physical, and I 
defy the possibility of proof that it 
is : on the contrary, its existence, as 
such, is denied by all that reason 
and induction can advance, which 
afford the only species of proof the 
nature of the subject admits of: 
and, so far from aiming at under- 
mining the fame of Newton, by dif- 
fering with him on philosophical 
topics, if the thing were anyways 
possible, it would be by that species 
of timid acquiescence which amounts 
to the fulsome consideration of his 
being an immaculate human being, 
and that science admits of no im- 
rovement beyond the state in which 
e left it. Newton was the greatest 
philosopher in the world in his day ; 
no individual since could say the 
same : and with ten thousand times 
his knowledge, in the coming ages, of 
civilization, can more be ever said of 
any man ? Could his spirit present 
itself before the Chair he has left. 


comparatively unfilled until now, how 
would it smile at mistaken fellow- 
ships who hold his name in terrorem 
over the heads of all who differ from 
themselves . Would it not whisper 
thus : — “ My friends ! knowledge 
grows out of knowledge — do not 
unwittingly prevent it — I did no 
more than improve on the past, and 
with little or no aid from my con- 
temporaries— you, who have immen- 
sity of aid, pursue the same course, 
and always consider our labours iin- 
proveable.” 

Yours, &c. 

T. H. Pasley. 


SHEATHING WITH LEATHER. 

The New York Advocate says that, 
“ on examining the state of the 
leather with which the schooner 
Eliza was sheathed (see page 317, 
vol. ii.), after a passage to the Me- 
diterranean, it was found covered so 
thickly with barnacles as to impede 
the progress of the vessel through 
the water, and the project, therefore, 
seems to have been abandoned. The 
adhesive quality of the leather natu- 
rally would invite these marine sub- 
stances, but it is ascertained that no 
worm has been able to penetrate the 
leather; the only protection, there- 
fore, is against the barnacles, and we 
believe that a coat or two of varnish, 
or some preparation of that nature, 

to the ?eather, and would introduce a 
valuable improvement : we trust it 
will not be given up.” 


PUBLIC BAROMETER. 

A Correspondent of the “ Man- 
chester Courier” thus introduces to 
the public an ingenious proposal for 
“ a Public Barometer.” 

“ ‘ Have you seen the barometer to- 
day ” is a question frequently asked, 
and to me it indicates an increasing 
interest in science, characteristic of 
the progressive improvement of the 
age — such an inquiry was but seldom 
heard in the days of our boyhood. 
It is, however, a question connected 
with a subject that has been hitherto 
much neglected, although, as* every 
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reflecting mind knows, one of very 
considerable importance — to the con- 
valescent as to the invalid — to the 
merchant and the mariner as to the 
cultivator of the soil. 

“ It will be enough for my present 
purpose to assume the utility of the 
barometer as a means of determining 
the state of the atmosphere : in 
order to render it subservient to 
the purposes of science, frequent 
and regular observations should be 
made and registered, and such regis- 
ter should be kept in every principal 
part of the kingdom. What would 
tend so much to facilitate such ob- 
servations, and to accommodate the 

S ublic, as the erection of a Wheel- 
•arometer in the most frequented 
part of the town, and in a situation 
like that of the public clocks, to be 
readily seen by every passenger. It 
will not be necessary here to point 
out the comparative merits oi the 
different modes of construction of 
barometers ; it is obvious that every 
useful purpose would be answered 
by the wheel-barometer on the scale 
which I propose, provided that the 
mercurial column be of a sufficient 
area, and that the connexion between 
the column and the index be of such 
a material as is least likely to be af- 
fected by atmospherical changes. 

“ The expense of fitting up such an 
instrument would be trifling ; and as 
I believe nothing of the kind exists, 
Manchester may have the opportu- 
nity of setting an example which 
would doubtless be followed by the 
spirited inhabitants of other towns. 
I repeat it, the accommodation to 
the public would be considerable, 
and the multiplied observations could 
not fail materially to contribute to 
the cause of science, the march of 
mind, and consequently to promote 
the accommodations of men.” 



BEET-ROOT SUGAR. 

Sir, — As your Correspondent 
(C S. E.” in Part 13th of the Mecha- 
nics 9 Magazine, expresses his desire 
for any information respecting the 
proper “ process for obtaining Su- 
gar from Red Beet-Root,” 1 will 
with pleasure give the few particu- 


lars which I received from the man 
who conducts the first manufactory 
established in France. I regret, 
however, to add, that, from my im- 
perfect acquaintance with the French 
language, my account must be re- 
ceived as doubtful, though I believe 
in the principal points it is correct. 
The beet-root is first well scraped, 
and when perfectly clean, is placed 
in a wooden groove, about twelve 
inches long; at one end of which 
turns a broad wooden wheel, covered 
with short iron spikes ; and on the 
opposite end of the groove is closely 
fitted a plug of wood, which is pushed 
by hand against the beet-root, the 
iron-spiked wheel at the same time 
turning round, and gradually re- 
ducing the root to a pulp. A trough 
placed immediately under receives 
the pulp, which is then mixed with 
quicklime, to destroy the acidity. 
The pulp is next boiled over a slow 
fire, never exceeding a certain heat. 
This last process is repeated two or 
three times, while an attendant skims 
off the impurities which rise at top. 
The pulp is, I believe, next separated 
from the saccharine juice by strain- 
ing it in wire sieves ; it is then put 
into large stone jars, and left in an 
airy place to cool. This produces 
the coarse brown sugar, which is 
afterwards refined by the usual 
process. 

S. E. has understood, that “ four- 
teen pounds weight of beet-root pro- 
duced one pound of raw sugar 
but I think my informant told me, 
that the proportion was “ five pounds 
of raw sugar to one hundred pounds 
of beet-root.” 

The process of reducing the root 
to a pulp seemed to me unnecessarily 
slow, as there are but two grooves, 
fitted each with one root at a time. 
A little simple machinery might 
easily be made to work twenty or 
thirty grooves ; and the same wheel, 
or a barrel, somewhat like that of an 
organ, would just as easily pound 
the increased number to a pulp, as 
the present contrivance does only 
two roots. 

Trusting, Sir, that you will be so 
ood as to excuse the errors which I 
ave most probably made in this at- 
tempt at description, and that I have 
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at least shown yout Correspondent 
my wish, if not my ability, to com- 
ply with his request, 

I remain, Sir, 

Your very humble servant, 

T. R. 

Cornwall, Feb. 3d, 1825. 

P.S. The above manufactory is 
near the Palace of Chantloup, the 
residence of Count Chaptal, whose 
permission 1 obtained to visit it. 


' RAILWAYS. 

Sir, — I am very sorry to say that 
I find mvself quite as great a “ novice’ * 
as G. W., page 269 • and so much a 
“ thorough-paced practical man,” 
that I never can admit, upon any 
terms short of complete demonstra- 
tion, that the same power which is 
expended in producing an effect 
equal to 1 will, without alteration 
or increase, produce aii effect equal 
to 20, much less that it will pro- 
duce an unlimited effect. 

In page 239 of your Magazine 
is the following passage: — “Se- 
condly, setting aside the resistance 
of the air, the very same amount of 
constant force which impels a car on 
a railway at two miles an hour would 
impel it at ten or twenty miles an 
hour, if an extra force were em- 
ployed at first to overcome the in- 
ertia of the car and generate the re- 
quired velocity.” This I deny, and 
on the following grounds : — 

A little before, on the same page; 
is the following passage “ First, 
it follows, from this law, that (ab- 
stracting the .resistance of the air) 
if a car were set in motion on a level 
railway, with a constant force greater 
in any degree than 19 required to 
overcome its friction, the car would 
proceed with a motion continually 
accelerated, like a falling body acted 
upon by the force of gravitation.” — ■ 
luis I admit ; it is conformable to 
the experiment of Mr. Professor 
Vince. I am likewise aware that, 
when a weight is uniformly raised by 
a machine, the pressure on that 
machine is equal to the weight, let 
it rise at what velocity it will ; but 
it is obvious the faster the weight 
rises the faster the maehine must 


move to continue to balance the 
weight. 

Suppose, then, as In page 245; 
that the friction of the car is just 
equal to 90 pounds hung over a 
pulley at the end of the plane on 
which the car is to move, the moving 
force and the resistance are in equi- 
librium, and the car remains at rest ; 
but, if 10 pounds be added to the 
90 pounds, we have a moving force 
equal to 100 pounds; and A resist- 
ance equal to 90 pounds ; our weight 
will now begin to move ottr car, and 
in the first second it will move 
through 10 3-19 inches (see Gre- 
gory’s Mechanics) ; but, for the sake 
of round numbers, we will suppose 
a heavy body, by the force Of gra- 
vity, to descend through 190 inches 
m the first second, in which case our 
weight will descend through 10 inches 
in that time ; in the next second out 
weight descends 30 inches ; in the 
third 50 inches, and so on } the spaces 
increasing in exactly thq same ratio 
as if the weight fell freely; Now 
we knoW the weight, if left to itself, 
would have descended through 190 
inches in the first second, but it has 
only descended through 10 Inches ; 
a force has, therefore, Acted on it 
sufficient to tnake it describe 180 
inches in a second, with a uniformly 
accelerated motion j for it h*s coun- 
teracted so touch of its weight (see 
Ency. Brit. art. Maehiheiy). Our 
expenditure of force in the first 
second will, therefore, be represented 
by 180 x 100 *= 18000. Pursuing 
our calculations by the same rule, 
otir expenditure of force in the first 
two seconds will be represented by 
100 pounds, toeved through 730 
inches, » 72000. Deducting Ihe 
force employed in the first Secbhd, 
we have 54000 to represent the Force 
we have expended in the second 
second of time. Proceeding in the 
same way, we fttid, in the first three 
seconds, we have expended a force 
*= 100 pounds moved through 1620 
inches =* 162000 ; deducting the Sum 
of the forces expended in the two 
first seconds, we nave 90000 to repre- 
sent our expenditure of force during 
the third second only : we see, there- 
fore, that the force expended upon 
the frietion of bur car, for we have 
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as yet considered nothing 1 but the bow move at the rate of twenty 
friction, increases in the same ratio inches in this second merely to keep 
as the velocity increases, that is* con- up with the car ; but as we suppose 
sidering our velocity As 1 in the our force an accelerating one* it will 
first second, our force may likewise not only keep up with the car, but 
be represented by 1 ; in the next will continue to press upon it as 
second our velocity is 3, and so is our strongly as it did during the first se- 
force expended during that second, eond ; this will cause it to describe 
Indeed, the great Smeaton, as long thirty inches in the second second 
ago as April, 1775, demonstrated of time* and by the same rule, our 
to the Royal Society, that “ the me- power still acting on the resistance 
chanic power, which must of neces- will cause the car to move through 
sity be employed in giving different fifty inches in the third second ; and 
degrees of velocity to the same body, our expenditure of force may be 
must be as the square of that velo- comparatively represented as fol- 
€ 117 .” . lows For the first second it is 100 

Let us view this matter in another pounds moved through ten inches = 
light. . Our car, then, the friction of lOOQpounds moved through one inch; 
which is equal to 90 pounds, hung for the next second it is 100x30= 
over a pulley, is standing still on our 3000 ; and for the third, it is 100 x 50 
railway; we now apply a moving =5000 pounds moved through' one 
force by means of machinery equal inch. . . 

to 100 pounds, and we suppose this Now, let us see, according to this 
force capable of moving at any veld- calculation, what comparative power. 
City. We may compare the amount according to the velocity, the steam- 
ef this force in equal times, by coach, mentioned in page 247, will 
merely multiplying it by the space require. We will take the resistance 
passea through ; in the first second of the air according to the estimate 
it moves our car from a state of rest there given, and suppose it equal to 
through ten inches ; at the end of two and a quarter pounds, at four 
this time it ia moving with a velocity miles an hour ; this, with 100 pounds 
which) without any new impulse, for friction, as is there allowed, will 
would carry it through twenty inches be represented by 
in the next second. Our force must 

102 lbs. moved through 4 miles= 408 lbs. moved through one mile in one hoiir. 


105 

6 

= 630 

109 

8 

= 872 

120 

43 

• 1440 

137 

16 

=2192 

158 

20 

=3160 


Of which last number 2000 pounds 
have been expended on balancing the 
friclioik akm t and yet the writer of 
the article alluded to has the hardi- 
hood to assert) “that* speaking 
practically, it would cost no more to 
command a velocity of twenty miles 
an hour on q railway, than a velocity 
of one;” and, im page 239, he 
“ thinks it right to say, that the con- 
clusions he has announced arfe strictly 
conformable to experiments made by 
Vince and Coulomb !” Now, Sir, fe 
it fair to call a man “ wrong-headed” 
and “ dogmatical” fdr denying ab- 
surdities like this? But the writer 
indulges in expressions, in page 245, 


which, to say the least of them, are 
uncourteous and uncalled for. For 
my part; l am essentially a practical 
man, and mu proud, very proud, of 
belonging to so useful a portion of 
society — to a portion which could 
claim among its members a Smeaton 
and a Watt, who were entirely prac- 
tical men, and who have done as 
much for their country as any ef the 
theoretical mechanicians it has ever 
produced* At the same time, I must 
take this opportunity of expressing 
the profound respect I entertain for 
the good theoretical student ; I look 
upon him as a fellow-labourer in the 
same cause to which my own labours 
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are devoted, but in a much higher 
department. Were I asked to de- 
scribe such a man, I should say, he 
was a philosopher whose philan- 
thropy incited, and the power of 
whose mind enabled, him to discover 
the laws which govern the most ab- 
struse operations of Nature, and ap- 
ply them to the improvement of the 
arts of life ; I should say, he was one 
who was studiously careful never to 
offer the practical man a rule of the 
truth of which he was in the least 
doubtful, or which truth he was un- 
able to demonstrate ; and 1 should 
add that I was at all times his most 
sincere admirer. 

S. Y. (a young Engineer.) 


A DOUBLE-BARREL MORTAR. 



Sir,— Having noticed, in the dis- 
charge of pieces of artillery, how 
much power is lost in producing re- 
coil, which indicates similar loss, al- 
though there may be no recoil, I 
send you the plan of a Mortar, the 
principle of which is, to obtain all 
the propelling power possible from 
a given quantity of powder. The 
figure prefixed snows, at one view, 
a longitudinal section of the machine, 
consisting of two calibres, a shell in 
each, the reduced space between for 
a sausage-cartridge, with the touch- 
hole in the neck which connects the 
two cylinders. The charge being 
double that of a single mortar, there 
seems no reason for imagining any 
qxplosive power would be lost ; but, 
on the other hand, if what produces 
the recoil, in ordinary cases of single 
barrels, in this be efficient on the op- 
posite shot; the impulse will be 
greater on each shot from an equal 
charge. The operation of forcing 
the cartridge in will clean the neck 
of the mortar; time, and perhaps 
ammunition, may be gained, and the 


execution not only doubled, at least, 
but when two shot or shells strike the 
same object at the same time, the 
effect will be greater than from ten 
striking the same, with intervals of 
time between. 

I am. Sir, 

Your obedient servant, 

C. D. Y. 


THE OPTICAL QUESTION. 

Sir, — Your Correspondent, “ A 
Much-amused and Constant Reader/ 1 
at page 315, No. 76, vol. nr. says — 
“ An object 5 feet in height, &c. 
would be reduced to the thirty-second 
part of one-eighth of an inch, or 
rather 1 -5280th part of 5 feet.” 

This assertion is not correct : the 
same object would be reduced to 
1 -264th part of an inch, or 1 -15840th 
part of 5 feet. The two rays would 
form the two sides of an isosceles 
triangle, the perpendicular of which 
is 3 miles, and the base 5 feet. If 
we take a point in the perpendicular 
one foot from the vertex of the tri- 
angle, through which point, if we 
we draw a line parallel to the base, 
this line will be l-264th part of an 
inch in length. By similar triangles 
we have this proportion : — As*3 miles, 

or 15840 feet : 5 : : 1 : jggjQ of a foot, 
60 

or i 7 jg 4 Q of an inch ; which, reduced, 

is one gg^th part of an inch. 

We do not here imagine that your 
Correspondent is ignorant of what 
has been stated. Most of your scien- 
tific readers wish to see, without 
doubt, on what grounds such calcu- 
lations are made. 

I am, Sir, yours, &c. 

Joseph Hall. 

Harpurhey, Feb. 12th, 1825. 


BUCHANAN’S CAPILLARY STEAM 
ENGINE. ' 

We inserted in a former Number 
(page 50, vol. iii.) the Report of the 
progress of a Capillary Steam Engine, 
invented by a Dr. Buchanan, of Ame- 
rica. The following notice of one 
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practical application of it we extract 
from a Louisville (Kentucky) Paper, 
of the 21st December : — 

“ We are gratified to hear that Dr. 
Buchanan has succeeded in propel- 
ling a boat by the application of his 
newly-invented generator. On Sun- 
day last she ran five or six miles up 
the river, and returned with a number 
of gentlemen, who seemed much 
pleased with its operation. The ad- 
vantages which it is considered to 
possess over boilers now in use, are 


economy in the cost, a considerable 
saving of fuel, lightness, the space 
which it occupies, and entire safety 
against accidents resulting from the 
bursting of the boiler; advantages 
which, combined, cannot fail to in- 
troduce it into general use. The 
boiler weighs about five hundred 
pounds. We understand the Dr. 
intends applying it to propelling 
carriages on land, in which he feels 
confident it will be eminently suc- 
cessful.’ * 


♦ 


THE BALANCE QUESTION. 



Sir, — 1 an* induced to write to 
your useful and widely spread pub- 
lication, in order to set at rest the 
Balance Question, as stated at page 
224. Neither of the explanations 
given by G. B. or the Young Engi- 
neerj appear to me to convey any 
sort of proof, Qr assign any cause, 
for the singular property mentioned 
by C . D . The explanation proposed 
by Mr. C. England is right in prin- 
ciple, and the tone and manner he 
has adopted is the best way, in my 
opinion, to call forth the explana- 
tions or opinions of others. 1 will 
endeavour, as far as my humble abi- 
lities will allow me, to prove the pro- 
perty in question. 

Description . 

Let AB represent the beam, H gild D 
the scales, and suppose a person in the 
scale, H, was kept in equilihrio by a 
weight in the scale, D ; now, if the per- 
son in the scale, H, pushes upwards at 
the point, . G, between the fulcrum, C, 
and extremity of the arm. A, he will pro- 
trude the scale in an oblique direction, 
as, suppose, GE; then draw EF parallel 
to HA, and produce CA to F ; then the 
eflfect pioduced by the scale will be the 


same as if it was hung perpendicular 
from F, and the preponderancy of the 
man's weight is increased in proportion 
ofCEtoCA. p 

Now, again, to prove the assertion, 
when the scale is prevented from being 
thrust out of a perpendicular position. 
Let HG represent the force exerted by 
the man against G : then, by the resolu- 
tion of forces, it will be resolved into the 
two, HA, AG; but AG is in the direction 
of the beam, therefore it can have no 
effect in turning it about its, centre; 
hence AH is, the direct force, and HG : 
AH : : radius : sine of the angle HGA, 
or the oblique force is to the direct force 
as radius is to the sine of the angle HGA. 

The foregoing is drawn up in ra- 
ther a hasty manner j but if it should 
he not auite intelligible to any of 
your readers, I will endeavour in any 
future Number to be more explicit, 
as far as my time will allow me. 

I remain. Sir, 

Yours respectfully, 

-George Gregory. 

4, PhUip-street, Kingsland-road. 


Sir,— On reading Number 70 of 
the Mechanics 9 Magazine, I thought 
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that C. D.’s observation on “the 
Property of the Balance” was not 
perfectly correct, and that the effect 
produced must depend on what part 
of the beam the operator’s hand is 
i applied td. Upon making the ex- 
periment, I find, first, that if a 
person placed in the scale, A, and 
balanced by weights in the other 
scale, apply a repulsive foree any- 
where to tnat part of the beam de- 
nominated B, that the scale prepon- 
derates in which the operator stands* 
as stated by C. D. ; out, secondly, 
if the force be applied to any part of 
C, that it will have a contrary effect ; 
and, thirdly, that if the force be ap- 
plied exactly on that spot from which 
the scale. A, is suspended (or the 
scale D, if the two scales are at an 


equal distance frdm the fUlcrum)* 
no effect will be produced* 

I am. Sir, 

Yours respectfully, 

J. B. 


STEAM NAVIGATION. 

Sir, — In my letter, page 164* 
vol. ih. there is a numerical error: 
the fourth term of the analogy, stated 
to be 2.94, should be 5.88. By pro- 
ceeding with this* as directed, we 
have /s/5.88 + 6= 2.425 + 6 = 8.425 = 
miles = the vessel’s velocity from 
the effect of the wind and steam 
acting together. The following ge- 
neral theorem is deduced from the 
reasoning in my above-mentioned 
letter : — 




+ V = 



V 5.88 + 6 = 2.425 + 6 *= 8.425, A ns. 


in which V = the vessel’s velo- 
city steam, F = a number pro- 
portional to the force which gene- 
rates the said velocity, and W = 
the wind’s velocity. In the above, 
F is = W*; but this can only happen 
when the wind and steam act with 
equal fotce ; but* as the steam does 
not always act with the same power, 
F is a variable quantity. However, 
as the pressure of steam is or may 
be indicated by a barometrical tube, 
I hope, with the aid of experiments* 
to pursue this interesting subject, 
and will, in a future letter, explain 
tbe method by which I propose to 
find the value of F when the steam 
acts with a different force from the 
wind. In the meantime 1 shall feel 
much obliged, Mr. Editor, if yourself 
or any Correspondent will inform me 
what instruments have been invented 
to measure the velocity of the wind, 
and where they may be purchased, 
or information obtained respecting 
them. I beg to observe bow nearly 
1). Screw’s answer and mine in this 
case agree, (vide his letter, page 290, 
vol. lii.) His answer is 8.4852 miles, 
and mine is 8.425 ; but his theorem 
cannot hold good when rtiuch steam 
is used in a light wind : for instance. 


if the boat were impelled by steam 
alone 8.8 knots, ana a breeze spring 
up, moving at the rate of 8.7 knots, 
D. Screw’s theorem wdtild give some 
increase of velocity to the boat from 
the effect of this breeze, Whieh would 
be manifestly impossible, for* in 
such a case, the steato moves the 
boat faster than the wind that fol- 
lows her. I certainly do not know 
how mueh or how little velocity D. 
Screw would ascribe to thd boat from 
the action of a breeze movihg 8.7 
knots ; but it is dear that some would 
be produced if Such a breeze acted 
alone on the vessel ; therefore D. S.’s 
theorem would show some increase, 
which being impossible, the theorem 
cannot be generally right; My theo- 
rem, in such a case, would give a less 
velocity than 8.8; for that part of 
it which represents the velocity of 
the boat produced by the wind act- 
ing with the steam (iri this case)* 
would be a negative quantity, and 
which would actually be the ease in 
practice ; for, were a commander of 
a steam-boat to set his sails when 
the steam impelled the boat faster 
than the wind followed her, he would 
have a back-sail, and produce a re- 
tarding and not an accelerating force : 
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this* however, he would be well 
enough aware of without trying the 
experiment; 

I remain, Sir, 

Your very obedient servant, 
Paddlkwheel Wind-and-steam. 

P.S. — I give the above theorem but 
as a near approximation to the 
the truth 5 for, when W — V* is a 
positive quantity, a deduction must 
be made. 


LONDON IMPROVEMENTS. 

Sin,— -As a constant reader of your 
valuable work, the Mechanics ' Magazine^ 
I perceive several remarks and observa- 
tions on the Improvements of London ; 
Some executed, some in contemplation — 
one liking one thing, and one another. 
Now, Sir, you will very much oblige me 
by allowing me space to say what I should 
like : and if the whole or any part of it 
can he executed, I shall feel myself in 
duty bound ever to pray, &c. &c. 

1 take it to be very clear; that should 
the population continue to increase in 
this great metropolis for a few years 
longer, the business in it cannot be car- 
ried on but at a very great risk of life, 
and inconvenience to his Majesty’s^sub- 
)ects. unless inany important alterations 
ape made in oUr public s thoroughfares. 
Ought we not. therefore, to embrace 
the opportunity for improvement whieh 
now oners, when our trade, commerce, 
and manufactures, are flourishing in all 
parts, and money at so low an interest ? 

1 should like, however, in the first 

{ dace, that all public works, or works 
or public benefit, should be made known 
to tine public before the plans are acted 
on, as by so doing some fool or other, 
unknown t6 the wise men at the head of 
those concerns, might possibly improve 
upon them; and if he did so* ne should 
bo properly rewarded. 1 must* more- 
over, say, that if improvements are to be 
made, they should be such as may be 
useful and berieficial for ages to come. 

I like the intention of removing Fleets 
market, and, as it is said; opening a 
way to the north of London $ 1 also fike 
the suggestion of opening a road to 
Tottenham -court-roaa. Nor do I dis- 
like opening a way from Coventry-street 
to Holboni, as suggested by one of 
your Correspondents ; but, above all, I 
should like a nearer way from Coventry- 
street into the City* and a commodious 
way too, so that the courtiers may drive 
from the west to east, and calculate on 
the time they have to return, which now 
they cannot do, on account of the mauy 
obstructions they are liable to in the 
Strand, Fleet-street, and Ludgate-hiih 


To do the thing as I should like, it must^ 
I suppose, be a Government concern, be- 
ginning in Coventry-street, and ending 
at Tern pie-bar, v or, still better, at Cheap- 
side. The line 1 shall point out between 
Coveutry-street and Temple-bar, touches 
that description of property in geueral 
which would be much improved by such 
an undertaking; The loss pf that por- 
tion given up to the public wou^d, in a 
very few years, be regained by the ad- 
vaucea rents such a line of street would 
yield to the proprietors ; while a great 
portion would immediately advance in 
value from 20 to 50 per cent., without 
putting the owners to any other than the 
expense of a more elegant front ; other 
portions of it would pay from 50 to 100 
per cent, in advance, taking into the ac- 
count the increased value of the ground 
for building. I shall begin by setting 
back the whole line of houses on the 
south side of Coventry-street, Hay- 
market, about twelve feet, more or less ; 
then make way into Leicester-square, 
passing along the north side to Bear- 
street; widen the south side, and more 
so the east end ; proceed on to St. Mar- 
tin’s-lane, and thence cross Bedfordbury 
to Henrietta-street, Covent-garden. I 
should like much to set back the whole 
of the south side of this latter street, as 
for as the south-east corner of the mar- 
ket, for the purpose of more market- 
room. 1 t^ould then make my way to 
York-street, cross Brydges- street (I be- 
lieve 1 eould pass on without upsetting 
the News press-office) , and dash through 
White Hart-yard to Wych- street, which 
l would widen by taking down the whole 
line of houses on the south side, apd far- 
ther improve by rebuilding the whole of 
the north side. I leave you here, unless 
you are disposed to make a thorough 
good job of it ; and if so, we will begin 
again, commencing at Essex -street. Let 
all the houses from thence to Temple- 
bar be put back in a line with the houses 
on the west side of Essex-street. When 
you are at Temple-bar, clear that all 
away, or so alter it as.to widen both the 
carnage and foot ways. (There may bo 
a gate constructed, it there must be one, 
somewhat on a drop plan.) I want next* 
from this spot, a view of that noble 
structure aud national ornament, St. 
Paul’s Cathedral ; but to do this 1 must 
have the skirts off the lawyers’ coat, by 
touching on the avenues or the Temple. 
I will not, however, attempt to touch 
the Temple itself, as there are so many 

S neer upper stories there, but go to St. 
hide's Church in a straight line, settiug 
back the whole of the nouses on the 
south side of Fleet- street. Beyond St. 
Bride’s, 1 would also set hack all the 
houses in a straight line up to St. Paul’s 
Church-yard, in a line with the houses 
On the south side of the Church-yard. 
From thence we go to the north sine of 
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Fleet-street, commencing at St. Dun- 
stands Church ; and as a loss of property 
given up to the public on the south side, 
regain a valuable part, by bringing the 
line of houses forward into the present 
public road. Go on in this way, as oc- 
casion may require, until you come near 
St. Paul's Chhrch-yard ; then down with 
and rebuild, some yards farther back, 
a few houses at the top of Ludgate-hill, 
on the north side ; set back also, or clear 
away, all the houses on the north side of 
St. Paul’s Church-yard to Paternoster- 
row. Do then as you like here, not for- 
getting to make a way through to the 
new Post Office, leaving a good opening 
to St. Paul’s, for 1 do not like to have 
this noble pile of building so hemmed in. 

Now, Mr. Editor, if you will not al- 
low me all this, begin at least in Fleet- 
street, after leaving Temple-bar com- 
plete, and at Salisbury-court end, com- 
mence widening onwards to St. Paul’s. 

1 think I have here pointed out the 
best line of way from the west to the 
east into the heart of the City ; but 
there is another way of accomplishing 
the same object, which is worth men- 
tioning. It would not, indeed, be so pa- 
latable to the people of Fleet-street and 
Ludgate-hill; 1 should be upset too by 
the wigsmen, and, in my way, stand a 
chance of getting into Newgate : but if 
1 could pass the former, the latter 1 
should not so much mind, as 1 seem dis- 
posed to pass over Fleet-market on a 
triumphal archway, and take a flying 
leap to St. Paul’s, and possibly knock 
down in that flight the spire of Ludgate. 

Either of these improvements would 
be worthy of this wealthy nation, add to 
the convenience of its trade and com- 
merce, lessen its expense by a quicker 
dispatch of business, save many a life 
from an untimely end, give an elegance 
to the town, and unfold one or more of 
its greatest ornaments. 

The Legislators can find ways and 
means for any thing they wish ; 1 should- 
think they might look into some corner 
of unclaimed dividends, or otherwise, to 
accomplish something like this. 

. The new street called Regent- street, 
and this projected street, would make a 
comical sort of crooked T, which, as the 
first letter of my name, 1 subscribe. 


AMERICAN CUTLERY. 

The Newbury Port Herald says — 
“ We have seen some specimens of 
uncommonly nice and ingenious 
workmanship and mechanical skill, 
made by Mr. Nathaniel Perkins, of 
this town. They consist of a pair 
of scissors, complete in all their 
parts, and of perfect construction and 


finish, precisely one inch in length; 
and, what is more curious still, ano- 
ther pair of scissors, equally com- 
plete and of equal finish with the 
first, but only three-tenth$ of an inch 
in length. These last have a steel 
tag and an ivory bodkin of the same 
length with them, to match. The 
whole set being, when shown to us, 
contained in a needle-book of ap- 
propriate dimensions, formed one of 
the most beautiful collection of mi- 
niature workmanship imaginable. 
We recollect seeing a card of Rogers, 
the Sheffield manufacturer, whose 
penknives and other fine cutlery are 
so celebrated, in which mention is 
made of a pair of scissors of his 
manufacture, weighing only half a 
grain, as a great curiosity. The scis- 
sors made by Mr. Perkins are a still 
greater curiosity, as they weigh less 
than half a grain. Mr. Perkins ap- 
pears to have a large share of the 
mechanical talent of his family, and 
is highly deserving of encourage- 
ment. ** 


PRESERVATION OP MARBLE. 

A wash for the Preservation of 
Marble has been recently invented 
by Messrs. Gamier and Co. of Paris, 
which is already very generally 
adopted in that capital, ft secures 
punty and solidity of the marble 
from the attacks of moisture and of 
saltpetre, and is calculated to become 
a cheap and useful substitute for 
paper-hangings and paint, being as 
well suited for the interior. It is as 
white as marble, and also capable of 
receiving fresco paintings. The an- 
cients are said to have used some- 
thing of this description* as many of 
the buildings in Pompeii were found 
covered with a thin wnite coat ; and 
if such an invention was necessary 
in such a climate as that of Italy, it. 
is doubly so in such a latitude as 
Paris. 


PERPETUAL MOTION. ! 

Sir, — Reading in your Mechanics' 
Magazine an account headed, “Ano- 
ther Perpetual Motion Imposture,” 
I beg to inform you that a Scotsman, 
much marked with the small-pox. 
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and whose name, according to his * 
handbills, was Adams, about two 
years since, exhibited, for eight or 
nine days, his pretended perpetual 
motion at this place, and, I believe, 
took the natives in for fifty or sixty 
pounds. Accident, however, led to 
a discovery of the imposture. A 
gentleman, viewing the machine, 
took hold of the wheel or trundle, 
and lifted it up a little, which I sup- 
pose disengaged the wheels that con- 
nected the hidden machinery in the 
plinth, and immediately he heard a 
sound similar to that of a watch 
when the spring is running down ; 
the Scotsman was in great anger, 
and directly put the wheel into its 
proper position, and the machine 
again went round as before. The 
circumstance was mentioned to an 
intelligent person, who determined 
to find out and expose the imposture, 
and took with him a friend to view 
the machine ; they seated themselves 
one on each siae the table upon 
which the machine was placed ; they 
then took hold of the wheel and 
trundle, lifted them up a little ; there 
being some play or liberty in the 
pivots, directly the hidden spring 
began to run down. They continued 
to hold the machine in spite of the 
endeavours of the Scotsman to pre- 
vent them. When the spring had 
run down, they placed the machine 
again on the table, and offered the 
Scotsman fifty pounds if it could 
then Set itself going. Alas ! notwith- 
standing his fingering and pushing, 
it remained motionless. A constable 
was sent for, the impostor went 
before a magistrate, and there signed 
a paper confessing his peroetual 
motion to be a cheat. He was 
suffered to go at large upon pro- 
mising to leave the town. I am con- 
fident, from the description, that he 
is the same person alluded to by 
your Correspondent. 

To prevent others from being de- 
luded and cheated by this impostor, 
is my motive for making this com- 
munication. 

I am, Sir, 

Your obedient servant, 

A Well-wisher. 

Stroudwater. 


COMBINATION LOCK SECURITY. 

Sir, — Agreeable to your wishes, 
I send you a sketch and descrip- 
tion of a Horizontal Combination 
Lock Security, for door and other 
locks, of my invention. 

1 am. Sir, &c. 

Your obedient servant, 

G. M. H n. 

Lieutenant, Royal Navy. 

Exeter, Aug. 31, 1624. 



A is a circular piece of stout wire, with 
a cross piece at one end, of a size for in* 
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traducing into a keyhole, and formed as 
a screw at the other. B is a circular 
■ piece ofiron or brass, having at one end 
a square shoulder, of about two-thirds of 
an inch square, and about a third or half 
an iuch thickness; on the circular part, 
a screw is to be made, of five or six 
threads, close up to the shoulder. In 
the centre of this piece, B, form a cor- 
responding thread to the screw A, quite 
through. C is a circular plate, iron or 
brass, of the same thickness as the shoul- 
der of B ; in the centre of C a square is 
cut through, to fit easily over the shoul- 
der, B. D is a small piece of iron, half 
an inch projection, fixed in, and just be- 
neath the centre of one of the squares of 
the aperture in C. On the opposite side 
make three holes, quite through, on a 
parallel with the circle of C, about the 
size of a crow quill ; call these holes K. 
F is a conical piece of irou or brass, of 
about two-thirds of an inch long, flat at 
the ends, about an inch diameter at its 
base, and its small end agreeable to the 
size of the diameter of the combination 
lock, to be applied to this end. At the 
base and centre of piece F, form a cor- 
responding screw to the screw of B, suf- 
ficiently deep to make the shoulder or 
base of F come close against the shoulder 
B. At the small end of F, and centrical, 
form a screw orifice, corresponding to 
the screw end of any combination lock 
you mean to use for the purposed The 
common combination locks now in gene- 
ral use will apply to this purpose, by 
taking' away the end-piece from the 
screw, and having a bar-bolt made 
longer, as I shall hereafter mention. The 
mode in which this horizontal combina- 
tion lock security will apply, is thus 

Proceed with ABCD, as specified in 
my Lock Security, inserted in your Num- 
ber 46; the base end of this conical 
piece, F, in the present sketch, is then 
to be screwed on to B, tight against the 
piece C. Having fixed your Fetters or 
figures of your combination lock to your 
fancy, screw into your small end of piece 
F the screw of V6ur combination lock : 
and so contrive this screw, when screwed 
tight in its place, to bring the bar-bolt 
uppermost, and in a line with one of the 
holes, E ; and let this bar-bolt be of such 
a length, when the combination lock is 
drawn out for unlocking, that the end 
of this bolt shall lift up elear, and disen- 
gage itself from the hole, E, and the cir- 
cular plate, C. 

In unlocking this security, there will 
'never be auy necessity for unscrewing 
your combination lock* from your piece, 
F, unless for the purpose of altering 
your combination letters or figures, on 
suspecting your combination to be known; 
you need only to unscrew F from B, when 
the bolt is withdrawn. The machinery is 
taken off or applied in three pieces only, 
when once fitted to the door or chest you 


may have occasion for its use. I have 
not represented the combination lock as 
a section, but as applied, with four com- 
bination rings, to the section of my ma - 
chinery, in the position of locked, with 
the piece, A, t runs versed, as in a key- 
hole. The dotted lines, G, represent tne 
key hole, and H as part of the lock. 


INQUIRY. 

NO. 101 . — REFRACTING TELESCOPES. 

Sir, — I have lately- purchased a 
refracting telescope of considerable 
power ; it shows most distinctly the 
ring anil some of the satellites, belts 
ana satellites of Jupiter, &c.; but my 
astonishment is great in turning the 
tube to the planet Venus, whose 
figure is scarcely distinguished, being 
involved in prismatic colours. 

Will any of your Correspondents 
point out the explanation, and if the 
failure is to be attributed to a defect 
in the instrument ? 

I am. Sir, yours, &c. 

Theodore. 


ANSWER TO INQUIRY. 

STEAM PIPE JOINTS. (P. 1 1 1 , YOL. 3 .) 

Sir,-— In reply to the inquiry of your 
Correspondent I. T., from Henley-on- 
Thames, respecting Steam Pipe Joints, 
I have to inform him, that 1 have found 
Messrs. Parker and Wyatts* Roman ce- 
ment an excellent one for the end- joints 
of iron pipes for water, as the following 
account will fully show : — In December, 
1804, I bought the house which t then, 
and for many years before, had lived in, 
with the exteusive premises attached tp 
them, at Bridport Harbour, in Dorset- 
shire. At first 1 obtained my supply of 
fresh water from a well about 20 feet, 
the water from which was pumped up 
iuto a reservoir, that would contain from 
1 6 to 20 hogsheads. From the bottom of 
this reservoir it was conveyed to my 
house and a neighbouring one, distant 
about 900 feet, through wood pipes, the 
greater part of which were laid in loose 
sand, but a little way below the surface. 
From this last, or "some other cause, 
there was a frequent leaking in the pipes, 
which occasioned a good deal of incon- 
venience and expense iii taking up and 
repairing, and made me anxious to get 
something that would answer better. 1 
had seen, near Neatb, in Wafcs, that 
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iWQ pipes were used iu raising water 
from some of the coal-mines j 1 there? 
fore determined on trying iron instead 
of wood, and made application to Mr. 
J. Price, the manager or the Neath Abbey 
Iron Works, for what I wanted, and, by 
his recommendation, I got from those 
works the quantity of iron pipes I needed, 
of three-inch bore. I or dered at the same 
time for two ladies, my intimate friends 
and neighbours, who were supplied at 
their house with water from a spring at 
a distance, conyeyed through wood pipes, 
and who had been subject to the same 
inconvenience that I had long feit, three 
qr four hundred feet more. My order 
for both was for part spigot and faucet, 
and part flanch' pipes ; but were 1 to do 
any thing of the sort again, I should have 
rU Ranch pipes, as they are much move 
easily taken up or shifted. Mr. Price's 
directions were, first, to mix a quantity 
pf white lead with linseed oil to. the con- 
sistence of thin paste, and to lay a coat- 
ing of this with a paint-brush on the in- 
siqe of the faucet end, and the outside of 
the spigot end. Some narrow slips of 
canvas, covered on both sides with the 
tame substance, were then ordered to be 
carefully put round in the spigot end of 
the pipe* (in the same way as is done with 
brown paper to tap a cask), and the 
spigot end carefully screwed into the 
faucet end. In order to drive them to- 
gether as tight as possible, he farther di- 
rected, that a piece of wood, sharpest at 
one end, of about six feet long, should 
be stuck into the ground, so that a man 
cpuld get a good purchase on the end of 
the pipe opposite, into which the man 
with a sledge was to drive the piece of 
wood, which the person using it was to 
keep as tight to the iron as possible, as 
the pipe itself, if struck, is liable to 
break. With respect to the flanches, Mr. 
Price directed that a sort of round hemp 
gasket should be made, of a diameter 
Huger than the bore of the pipes, and 
that it should be well covered on all sides 
with white lead atidoil. The flauch ends 
were to have a coating of the same white 
lead. The gasket was then put between 
the two flanches, and held in its place by 
a boy with a piece of twine, to wnich the 
gasket had been previously suspended, 
till the flanches had been brought toge- 
ther and thoroughly secured by four 
screws and nuts. Mr. Price was so 
obliging as to send me a spigot and 
faucet pipe, and two flanch pipes, put 
together for patterns. After receiving 
the whole, I was much at a loss what 
class of workmen to employ in laying the 
pipes, as uothing of the sort had ever 
then been seen or heard of, to my know- 
ledge, in that part of the country. On 
Consideration, 1 fixed op a common 
Country carpenter, of the name of George 
Swaffield, of the little village of Bothen- 
hampton, and a working stone-mason, 


of the same description (Thomas Eve- 
rett), of the little village of Shiptqii 
Gorge, both near at hand, and ordered 
them to come with their men to do the 
work. I fixed on them, as i bad often 
employed them to do things they had 
never seen or done before, and I had al- 
ways found they carefully followed my 
directions. They began the work, as 
well as I can recollect, in the early part 
of December, 180fi, and laid down about 
ten or a {lozen pipe3, chiefly under my 
coustnnt inspection. \ then had the 
lower end or the last pipe plugged, and 
let in the water, and I was much pleased 
to find all Quite tight. 1 then directed 
them to lay down twenty or thirty pipes 
in the same way, very carefully, but I 
was very little with them myself while 
they were about the job. On again plug- 
ging the lower pipe, and filling all with 
water, I was. disappointed to fiud that 
the pipes leaked in many places. I 
blamed the two master- workmen I had 
employed with having beeu negligent, 
and inattentive to the orders I had given 
them ; but they both assured me that such 
had not been the case. I then directed 
that the pipes should be taken up again, 
and meant to have filled each pipe with 
water, as sooir as well fixed, tp prove 
it. As this, however, would have been 
very troublesome, and would have taken 
up much time, the maSon, Everett, said 
he was sure he could stop all the leaks 
with Roman cement, as he had used it 
frequently against hot and cold water, 
and fouud it to set and harden well in 
both. He referred particularly to a piece 
of work of this kind, which he had exe- 
cuted for an intimate friend of mine, 
who lived about two miles from me, and 
who, lie was sure, had still some of the 
cement by him. I had never at that time 
heard of the article, but sent Everett to 
niy friend to state my difficulty, and to 
borrow what he needed. This he kindly 
supplied him with. I now made ihe men 
scrape off carefully all the white lead, as 
Everett said the cement would not ad- 
here to paiut. A luting of the cement 
was then carefully put round every end- 
jpint ; and as there were here and there 
a few small holes and defective places in 
some of the pipes, a luting was put 
round those also. In about two hours 
after the pipes had been all thus repaired, 
they were again filled with water, and 1 had 
the pleasure to find them all quite tight. 
The whole line was then carefully laid 
down in the manner before-mentioned, 
and a luting of the cement put on over 
every end-joint and visible defect. The 
end of the lower pipe was then plugged, 
and the whole line filled with water, and 
all was found quite tight. The work was 
finished on Christmas Eve, 1805. 

Finding in the lead pipes in the house 
some little leaks, Swaffield, the carpen- 
ter, carefully hammered the edges or the 
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places where the leaks were together, 
and put a luting of the cement round the 
lead pipe, to which it adhered firmly. 
The leaks were now quite stopped, and 
from that time till the present hour the 
work has not cost one penny in repairs. 
The water rises from the iron pipes 
about eight feet in the house. 

A few years since, a partner in the 
house of Messrs. Parker and Wyatt 
having called on me, 1 directed the 
ground to be opened, to show him a few 
lengths of the pipe, and on examining 
the cement luting, we found it apparently 
as hard as stone. Some years after, I 
opened the ground a few lengths to show 
a friend, wno was about a similar work, 
and the pipes and lutings were found in 
the same state as before. 

On a first trial to use the water, it 
was found of the colour of rusty iron, 
and had a metallic taste. As 1 had some- 
where read or heard that lime would pu- 
rify water, 1 ordered a bushel of un- 
slaked chalk- lime to be thrown into the 
reservoir when full of water ; and when 
it was quite slaked, that the mixture 
should be well stirred together. The 
pipes were then filled with it, aud after 
remaining some time, the water was 
run off. For a few days, or a week after, 
the water had a milky appearance and 
the taste of lime ; but these peculiarities 
soou went oft', the water became pure 
and excellent, and it has been since con- 
stantly used at table, for tea, for wash- 
ing. brewing both strong and table beer, 
ana every other domestic purpose; for 
all which it has been found to answer 
well, although the well is not two hun- 
dred yards from the sea at high water. 
The soil is what is called a yellow fox 
mould earth, on a bottom of lime-stone 
mixed with the same sort of earth, and 
the top of the well is not twenty feet 
from the level of high water spring tides. 

In the spring of the year 1806, 1 super- 
intended tne layiug down of the pipes for 
the two before-mentioned ladies; the 
same persons were employed, and the 
pipes answered as well as mine. Shortly 
after, a professional friend, who wished 
to have water conveyed to the houses of 
two of his clients, one from a distance of 
upwards of two thousand feet, aud the 
other between one and two thousand 
feet, procured at my recommendation the 
requisite pipes from the same place, and 
employed the mason, Everett, to do the 
work, which has also answered well. I 
was afterwards applied to by the steward 
of a nobleman, resident about eighteen 
miles from my then house, for information 
on the subject. This person had got 
ready for his Lordship about five thou- 
sand feet of pipe on the spot where it 
was to be used, aud at his request I en- 
gaged the carpenter, Swatfield, to go and 
do the work, which he accomplished 


most satisfactorily. It has continued 
ever since to answer well. 

It must be for the consideration of 
your Correspondent from Henley-on- 
Thames, whether the same substance 
may be effectual against the power of 
steam on the end-joints of iron pipes. 
Possibly, if a thin hide, well soaked in 
water, could be passed twice round the 
lutings very carefully, without shaking 
or cracking the cement, and then se- 
cured on each end of the hide by several 
turns of a small cord tightly fastened, it 
might prove an additional security. 

I have gone more fully into the matter 
than I otherwise should have done, in 
the hope that, from the very extensive 
circulation of the Mechanics' Magazine , 
it might afford some useful hint to Soihe 
of its numerous readers: Should it prove 
so to any of that useful class in particu- 
lar, for whose advantage it is chiefly in- 
tended, it would give me great pleasure. 

I am. Sir, 

Your obedient humble servant, 

H B. WAY 

5, Montpelier, Bath, Nov. 20, 1824. 

' N. B. Since writing the above, it has 
occurred to me that, about the year 1806, 
I wrote to Messrs. Parker and Wyatts, 
that I bad used their cement in the way 
before-mentioned, and that I gave them 
the information with a view to their 
making any use they might think to their 
advantage. It is, therefore, not un- 
likely that their cement may now be ge- 
nerally used for such purposes, though 
I am not aware of having seen it, except 
in the foregoing instances. 


CORRESPONDENCE. 


Dr. John's Paper in our next. 

We are obliged to “ Snug" for favour- 
ing us with his address. 

We shall be glad to receive the commu- 
nication offered by J. S. 

The “ Rule Manufacturers of Birming- 
ham" shall have an answer in our next. 

Communications received from— Mr. 
Dickenson— Mr. Andrews*— T. Rekrap— 
M. Monnom— D. Y.— T. M. B.— Caesar 
Borgia — Isaac — Aurum — T. Parker— 
R. H.— F. H.-S. R. S.— A True Well- 
wisher— AShip-owner — S.P. — J.G. — Ar- 
tenovus— E. Jenneson— R. D. R.— R. D. 
— W. W.— A Plumber— R. K.— J. N. — 
J. E.— Mr. Gouger— A Constant Reader 
-J. W.-3S. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 55, Paternoster-row, London. 
Printed by B. Benslsy, Bolt-court, Fleet-street. 
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among society.”— Spectator. 


DR. JOHN’S APPARATUS FOR DECOMPOSING POTASSIUM. 



Sir,—- I n a former Number of your 
justly popular work, I observed a query 
on the best method of procuring Potas- 
sium, and I hoped, long ere this, to see 
it answered. 

About fourteen years since, I pub- 
lished a paper on the subject, accompa- 
nied with an engraving of the apparatus, 
in Tilloch’s Philosophical Magazine ; and 
I' am informed, that the greatest quan- 
tity of potassium now prepared for sale 
is supplied from an apparatus of this de- 
scription, under the direction of a gen- 
tleman^ who at that period assisted me 
in making my experiments. It is at this 
day sold in the shops at eight pence per 
grain, being at the rate of sixteen pounds 

VOL, III, 


sterling per ounce Troy ! or about four 
times the price of gold. 

As an encouragement to others to per- 
severe in these pursuits, I shall be ex- 
cused in saying, that the publication of 
this paper gained for its author an in- 
troduction to the leading scientific men 
in the United States of America; and 
that the potassium obtained in the expe- 
riments described, was carried by me to 
that country in the following year, where 
I had the pleasure of exhibiting this cu- 
rious substance to a great number of per- 
sons who had no previous knowledge of 
it but by report. I nad also the good for- 
tune to cany some of it to Calcutta. I 
believe, the first person in America who 
2 B 
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obtained potassium, and who was in- 

duced to make the attempt after seeing 
some of mine, was Judge Cooper, of 
Pittsburgh, Pennsylvania— a gentleman 
well known for his Scien’tfttc ptpvufts , 

as also in being the translator of the 

Laws of Justiuian, and standing in some 

relationship to the amiable and philoso- 

phic Dr. Priestley. 

I have unintentionally deviated from 

the purport of this communication ; I 

shall now coufine myself to the substance 
of the paper before-mentioned, and pre- 
fix a drawing of the apparatus, in the 
hope of stirring up (through your exten- 
sively circulated Journal) some of your 
readers to fresh inquiries on this truly 
interesting subject. 

Early in the year 1810, wishing to de- 
compose potash with the bent gun- bar- 
rel, as was then done at the Royal Insti- 
tution in London, and not enjoying the 
ample resources of its excellent Professor 
of Chemistry, Mr. (now Sir) Humphry 
Davy, it became a desideratum to con- 
struct an apparatus which should serve 
for the repetition of the experiment, in- 
stead of cutting it in pieces, as by the 
method hitherto in use. 

Description of the Apparatus. 

1 procured an old gun-barrel, which 
cost me about two shillings ; one end of 
it was curved, so as to correspond with 
the size of the furnace to be employed ; 
the straight portion was bent so as to in- 
cline a little, and then cut off within an 
inch or two of the curved portion, to 
which it was afterwards made to fit air- 
tight by aground joint. Within the junc- 
tion I introduced a thin iron tube, which 
serves to receive the potassium just as it 
emerges from the furnace, thereby af- 
fording facility for removing it, ana ob- 
viating waste. To the other end of the 
curved portion is ground a short tube of 
iron, a small hole only being left for 
communication between it and the bent 
part of the apparatus ; its upper part was 
furnished with a ground iron stopper, to 
he employed at the end of the process. 
The furnace I used was constructed of 
the common black lead crucibles, about 
eight inches in diameter; the fire was 
urged to its proper degree of intensity 
by a pair of double bellows, 36 inches 
by 14. 

Method of using the Apparatus . 

Previous to the commencement of the 
operation, the carved piece is to be se- 
parated from the rest, and covered with 
a luting of Stourbridge day and chopped 
straw, sufficiently diluted to be applied, 
in successive layers, with a common 
painter’s tool, taking cate that each coat 
be dry before another be added, other- 
wise the lute will fall off in the experi • 
ment, and the iron be melted. The 
curved piece of barrel is next to be filled 


with clean iron turnings, obtained with- 
out the use of water, whieh would per- 
haps altogether prevent success & at- 
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Remarks on the 



In my first attempt I obtained twenty 
grabs of the metalloid ; in the last, from 
aa apparatus which I had used twelve 
times, I collected UO grains from eleven 
drachms Troy of die alkali. My next 
object was to substitute, if possible, the 
common caustic potass {kali purum, or 
lapis mfei-nolis), which is sold at an 
eighth of the price of the pure potass, 
and which, up to this time, bad been 
always employed. In a subsequent ex- 
periment twelve drachms yielded the 
extraordinary product of 170 grains. 

Having a wish to obtain sodium, as. 
well as potassium, but not succeeding 
with caustic soda alone, i employed two 
drachms of soda with six of potash, and 
oteab^d sixty grams of a beautiful com- 
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pound, nearly fluid, and of a brilliant 
lustre, resembling quicksilver: it ap- 
peared of the same specific gravity as the 
naphtha in which it stood suspended. 

In another experiment, in which I 
used oue drachm of soda to seven of 
potass (the proportion, I believe, then 
used by the present Sir H. Davy) ; from 
teu drachms of the mixed alkalies I pro- 
cured 150 grains of the mixed metalloids, 
resembling quicksilver, but with this dif- 
ference that it floated on the naphtha. 

Should any of your more scientific 
readers wish to consult the original 
paper, it may be seen in the Philosophi- 
cal Magazine for 1810, vol. xxxv. p. 321. 
I have been induced to submit the above 
remarks to stimulate others. I was 
greatly indebted at the time to a good 
workman for my apparatus, and am 
folly sensible how much improvements 
in science depend on the artisan as an 
auxiliary ; and I am delighted to think 
that, through your steady and successful 
labours, the mechanic is likely to become 
not only a scientific workman, but, I be- 
lieve, a better man. 

I am. Sir, 

One of your earliest Subscribers, 

Wm. Johns, M.p. FJL8. 
Manchester, 14, Ox ford- road. 

Description of the Plate. 

A, the ttibe for the potass, or potass- 
holder. When the fire within tne fur- 
nace is nearly at its proper height, a 
quantity of burning charcoal should be 
applied to this part to bring it to a red 
heat* v 

B, an iron stopper, to be put into the 
end of A, at the termination of the 
process. 

C, the irpu turn|ng3, over which tbe 
potass passing is converted jnto pot- 
assium. 

D, the place for the fire, to be made of 
charcoal, above and below the bent part 
of the gun.-barrel. 

f , section of the grate. 

, the pipe entering below the grate, 
and connected with a pair of tumble 
bellows. 

G, straight portion of the gun-barrel. 
H, a thin tube, to be introduced within 
the joint of the bent and straight por- 
tions focoltect the product. 

J, a glass tube, 

K, a brass stop-cock. 

L, a Cup of oil. 

M, the bent barrel, covered with lute. 


M£ f COBB^TT’s STOVE. 
Sjtt^Having heard mention lately 
of a novel kind of Stove, recom- 
m ended by Mr. Cobbett, in his 
Megittcr, in his usual puffing style. 


I hat! the curiosity to call at his shop, 
a few days ago, to see one, and now 
beg leave, through the medium of 
your useful miscellany, to offer my 
observations and opinion on this 
Transatlantic piece of excellence (so 
far surpassing all the powers of John 
BulPs conceptions and inventions in 
that line), lest any of your readers 
may be deceived Dy that figurative 
writer’s blandishments. 

First, I am told that this stove 
was originally invented by Dr. Frank- 
ifo to burn wood ; for which purpose 
it appears to be more particularly 
adapted. But how the Americans 
perform their epoking (if they do 
cook with such stoves) is to me fnex- 
plicable : in fact, as p cooking appa- 
ratus, it is completely out of the 
question, having no convenience 
either for roasting, boiling, baking, 
or stewing. Next, as a parlour- stove, 
it has a neavy, clumsy, stupid ap- 
pearance, with sides or cheexs pro- 
jecting into the room, and a large 
filthy hearth or bottom-plate (pro- 
jecting also), which, from its con- 
struction, must be always dirty, as 
the fire is made in a recess on this 
hearth, without bars to keep it toge- 
ther ; it is, consequently, unfit to 
hum coal. Mr. JU. boasts of the 
heat emitted by this stove ; I cannot 
see but that our register stoves are 
equally as favourable to propel heat, 
whilst, for convenience or elegance. 
it has pp claim whatever comparer 
with them, nor will it admit of such 
variations in pattern, style, or designs. 
Although Mr, CobbettV stove, too, 
may be made to burn coal by placing 
a body, with bars, within the recess, 
yet it will never be fit to appear in a 
geutlem&n’s parlour, dining or draw- 
ing-room ; nor will all Mr. C.’s 
rhetoric ever bring Ids Jonathan into 
general use in England, unless he 
can turn back the national taste a 
century ; for so far back, at least, I 
date this modern antique. 

J am. Sir, 

Your very humble servant, 

T. J. 


[We have, as recommended by 
our Correspondent, paid a visit to 
this new wonder of Mr. Cobbeti’s, 
2 b 2 
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and came away with precisely the 
same opinion of it. Let us consider, 
besides, the expense of this proposed 
revolution in our firesides. “ A com- 
mon stove,” says Mr. C. “made from 
my model, and such as is on the 
first floor at Fleet-street, costs four 
guineas : a smaller one, such as in 
the shop in Fleet-street, costs three 
ounds ten shillings.” — “ They may 
e placed to any chimney already built. 
You may take away the fire-box in a 
parlour, and put up one of these in 
an hour.” Yes, you may ; but you 
have what that fire-box cost you to 
add to the expense of the new stove, 
and your only gain, on the other 
side, will be a very little more heat 
(even that will be doubtful, if your 
old stove is a register one), for 
which you will have utterly sacrificed 
what has been always considered 
among the chief recommendations 
of an English fireside — cleanliness, 
elegance, and convenience. — Edit.] 


EQUALIZATION OP WEIGHTS AND 
MEASURES. 

Sir — I am requested by the Rule- 
Manufacturers of Birmingham to 
write to you for information, through 
the medium of your Magazine, as 
to whether the Act for Regulating 
the Standard Measures of the Coun- 
try will affect the length of Rules ; 
viz. the one, two, and three feet Car- 
penters’ and other Rules ? And to 
inform what is meant by the Imperial 
Rod, and what the expense of it 
would be ? 

I am. Sir, 

Your obedient servant, 

Robert Bowell. 

Birmingham, Jan. 27, 1825. 


There is no doubt that the new 
Act will affect the length of Carpen- 
ters’ Rules, as well as all other 
standards of measurement in use 
throughout the country. 

The first section of the Act enacts, 
that “ from and after the 1st day of 
May, 1825, the straight line or dis- 
tance between the centres of the two 
points in the gold studs in the 


straight brass rod, now in the cus- 
tody of the Clerk of the House of 
Commons, whereon the words and 
figures, ‘ Standard yard, 1760,’ are 
engraved, shall be, and the same is 
hereby declared to be, the original 
and genuine standard of that mea- 
sure of length or lineal extension 
called a yard ; and that the same 
straight line or distance between the 
centres of the said two points in the 
said gold studs in the said brass rod, 
the brass being at the temperature of 
62 degrees by Fahrenheit’s thermo- 
meter, shall lie and is hereby deno- 
minated the ‘ Imperial standard 
yard,* and shall be, and is hereby 
declared to be, the limit or only 
standard measure of extension, 
wherefrom or whereby all the mea- 
sures of extension whatsoever, whe- 
ther the same be lineal, superficial, 
or solid, shall be derived, computed, 
and ascertained ; and that all mea- 
sures of length shall be taken in 
parts or multiples, or certain propor- 
tions of the said standard yard ; and 
that l-3rd part of the saia standard 
yard shall be a foot, and the twelfth 
part of such foot shall be an inch,” 
&c. &c. 

The “ standard yard” here re- 
ferred to is declared farther to be 
precisely analogous to a certain inva- 
riable natural standard , which is thus 
described (section hi.) : — 

“ And whereas it has been ascer- 
tained by the Commissioners ap- 
pointed, &c. that the said yard, 
when compared with a pendulum vi- 
brating seconds of mean time in the 
latitude of London, and a vacuum at 
the level of the sea, is in the propor- 
tion of 36 inches to 39 inches, and 
one thousand three hundred and 
ninety- three ten-thousandth parts of 
an inch.” 

By section 12, the Justices of the 
Peace of every county, riding, &c. 
and the Magistrates of every city, 
town, &c. are ordered, within six 
calendar months after the passing of 
the Act, to procure, for the use of 
their respective jurisdictions, a mo- 
del of the said standard of length, 
and each of the parts and multiples 
thereof, &c. 

It is farther enacted, by section 15, 
that from and after the’ said 1st of 
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May, 1825, “all contracts, bargains, 
sales, and dealings, where no spe- 
cial agreement shall be made to the 
contrary, shall be deemed, taken, 
and continued to be made and had, 
according to the standard weights 
and measures ascertained by this 
Act.” And by section 16, that it 
“ may be lawful for any person or per- 
sons to buy and sell goods and mer- 
chandise by any weights or measures 
established either by local custom, 
or founded on special agreement, 
provided always, that, in order that 
the ratio or proportion which all 
such measures and weights shall 
bear to the standard weights and 
measures established by this Act, 
shall . be and become a matter of 
common notoriety, the ratio or pro- 
portion which all such customary 
measures and weights shall bear to 
the said standard weights and mea- 
sures shall be painted or marked upon 
all such customary mights and mea- 
sures respectively .” 

The Lords Commissioners of the 
Treasury are finally directed to cause 
“ accurate tables” to be “ prepared 
and published,” “ showing the pro- 
portions between the weights and 
measures heretofore in use, and the 
weights and measures now esta- 
blished, with such other conversions 
of weights and measures as the said 
Commissioners may deem to be ne- 
cessary.” 

It now appears, however, that nei- 
ther the models required to be trans- 
mitted to the different counties, 
cities, &c. nor the tables ordered to 
/be prepared and published by the 
Lords of the Treasury, can be got 
in readiness by the time the Act was 
appointed to come into operation, 
namely, the 1st of May next ; and 
that the general equalization of 
weights ana measures thus ordained 
will therefore require to be post- 
poned for (probably) another twelve- 
month. 

A Mr. Gutteridge, of the Excise, 
has in the meanwhile commenced 
the publication of a “ Set of Tables 
of all the measures of capacity used, 
generally and provincially, within 
. the dominions, at home and abroad, 
of the British Empire, as collected 


by orders of Government ,* and the 
wine, ale, Irish, and Winchester 
measures, actually shown in Impe- 
rial measure, as required by Act of 
Parliament ; together with a variety 
of other tabjes upon the same sub- 
ject.” 

The first set of these tables, being 
all that is yet published, is now be- 
fore us. It includes tables of equa- 
lization and conversion from Eng- 
lish wine gallon, English ale, Irish 
liquid, ana English Winchester mea- 
sures, to the Imperial standard. The 
system on which these tables has 
been constructed is very plain and 
perspicuous $ and, from the strong 
manner in which they are recom- 
mended for practical use, by several 
individuals of scientific eminence, by 
whom they have been examined, we 
doubt not that the computations are 
of corresponding accuracy. 

For the better information of our 
Correspondents, “ the Rule-Manu- 
facturers of Birmingham,” and of 
our readers in general, we shall ex- 
tract from Mr. Gutteridge’s book 
what he entitles, “ The Rationale of 
the Imperial System — 

“ Take a pendulum which will vi- 
brate seconds in London, on a level 
of the sea in a vacuum ; divide all 
that part thereof which lies between 
the axis of suspension and the centre 
of oscillation into 391,393 equal 
parts; then will ten thousand of 
these parts be an imperial inch, 
twelve whereof make a foot, and 
thirty-six whereof make a yard. 

“ Take a cube of one such inch of 
distilled water, at 62° of temperature 
by Fahrenheit’s thermometer; let 
this be weighed by any weight, and 
let such weight be divided into 
252,458 equal parts ; then will one 
thousand of such parts be a Troy 
grain, and seven thousand of these 
grains will be a pound avoirdupois, 
the operation having been performed 
in air. Ten pounds such as those 
mentioned of distilled water, at 6*2° 
of temperature, will be a gallon, 
which gallon will contain two hun- 
dred and seventy-seven cubic inches, 
and two hundred and seventy-four 
one - thousandth parts of another 
cubic incV^ftoiT* 
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RAW AND BOILED EGOS. 

Sir, — The other night, on return- 
ing from the toils of the day, l felt 
inclined to step into a coffee-room to 
take a little refreshment; I entered 
a box where a number of persons 
were disputingabout a problem in 
mechanics. The arguments upon 
both sides appeared to me the most 
foolish and unsatisfactory I had ever 
heard. After a great tnany pro’s 
and con’s, I was very politely asked to 
give my opinion, which, in iny stam- 
mering way, I did not hesitate to do ; 
but it was so much at variance with 
the tea-cup philosophers on both sides, 
that my ears were instantly assailed, 
not, indeed, with blows, but with a 
Sound not unlike the bUfcring of 
hornets, “ when plundering herds 
assail their like;” and in the uproar 
1 could distinctly hear the word 
“ Scotsman” repeatedly echoed. But 
to the point In dispute. It appears 
.tha^ one of these gentlemen <a dis^ 
cffple of EpicUrus, 1 presumed, rathe t 
than a followed of Plato or Arelm 
niCdes) had bought some eggs !—± 
they were laid upon the table, and* 
for want of better employment (fot* 
there were plenty of books in the 
room) amused himseif toitk whirling 
round *n egg! f upon its side. This 
he found attended with considerable 
difficulty, for he could not make it 
revolve above three or four times $ 
but, after they were boiled, be made 
the grand discovery that it whirled 
round with ease, tfie number of re- 
volutions increasing as the force. 
The cause of this Disparity wa6 the 
case in dispute. "When once I hear 
what your readers have to say about 
it, I will given you my opinion. 

I am, Sir t 

Your obedient servant, 

Nicol Dixon. 
ReddLion-street, Clerkenwell. 


* LONDON READING ROOMS AND 
LIBRARIES. 

Sir, — I think your Correspondent, 
Keysoe, (p. 309, vol. in.) will find 
what he wants in the London Insti- 
tution, Moorfields, as there he will 
meet with an excellent library, and 


have access to it from, I believe, 
eight in the morning until eleven 
at night, and he Will have the benefit 
also of all the principal daily papers, 
with the periodicals. This, 1 think, 
will suit Keysoe best, as he requires 
a place to read in, otherwise lie might 
subscribe to a circulating library, 
where they would send him books 
out of town. There is a reading- 
room at the Auction Mart, but no 
library will be formed till they have 
300 subscribers. I have endeavoured, 
without success, to procure a pro- 
spectus for him, but there are none 
printed. Keysoe would be able to 
guard against buying catchpenny 
books, if he were only to pay a little 
attention to any of the numerous Re- 
views with which the town abounds,* 
and wiio very faithfully guard their 
readers against positive trash. Some 
short time since a number of reading- 
rooms started up in various parts of 
the town, but they were only the 
creatures of a day. One still exists, 
at Stuart and Panton’s, Cheapside, 
and 1 should think they have a col- 
lection of hooks sufficient to meet 
the extended wishes of Keysoe. — 
Hoping this will be the means of sa- 
tisfying him, 

I am. Sir, 

Your obedient servant, 

T. M. B. 



A COACH LIGHTER WHEN IN MOTION 
THAN AT RES*. 

. SiRj—As 1 find no periodical pub- 
lication so accommodating to th$ 
wishes of the public as the Mecha- 
nics’ Magazine, Which, were dis- 
continued to-morrow, would, I am 
persuaded, be very generally regret- 
ted, I take advantage of the facility 
it affords of obtaining information 
generally, to request of some of its 
Correspondents the favour of stating 
their opinions on a subject, trifling, 
to be sure, of itself, but which has 
excited very considerable interest 
among a few friends who meet weekly 
for the purpose of discussing subjects 
of a philosophical nature. The ques- 
tion which has elicited much diversity 

* Such, particularly, as the Literary 
Chronicle and Literary Gazette#— E dit, 
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of opinion is this — Why does a coach 
in motion press a weigh-bridge less 
than when it remains on it in a state 
of rest ? To simplify the proposition 
as much as possible, we have agreed 
to word it thus — Why does a cannon- 
ball press a weigh-bridge more when 
it is at rest than in motion ? or, 
how is gravity suspended by motion ? 
One maintains strongly that the vis 
inertia of the ball being the cause of 
the ball moving along the bridge or 
scale, it acts against the weight of 
the ball, and thereby lessens the 
weight equally as when, from the 
same cause, the ball ascends in the 
air when the entire weight of the 
body is destroyed, as if the ball, in- 
stead of pressing down a scale, rose 
out of one. The President advances 
that the weight is noways reduced ; 
that the ball is as heavy in motion as 
at rest ; but that the force which it 
possesses, from the quantity of motion 
within it, being so much greater than 
its gravity, the effects of the force 
prevent those of gravity being sen- 
sible. To this it was objected, that 
gravity being rendered insensible, 
does not account for the phenomenon, 
as it leaves the question at issue un- 
answered, viz. how is gravity sus- 
pended by motion ? The third opinion 
we have had proposed is, that motion 
could not have the effect of suspend- 
ing gravity, or the planets would 
not move in curved but straight lines. 
While the Secretary suggests, that the 
reduction of weight or pressure on 
the bridge renders it evident there is 
no such thing as gravity ; as the sus- 
ension of gravity involves the absur- 
ity of the motion of one, overcoming 
the attraction of the earth, or of mil- 
lions of millions ; and that, as nothing 
can take away weight but the cause 
of weight acting in the contrary di- 
rection, the weight of the cannon- 
ball, in the first mstance, can be but 
the effect of some medium which is 
in motion pressing the ball towards 
the centre; which medium, in the 
second instance, presses it in the 
direction of its motion over the 
bridge, as well as in that of its radius 
to the centre of the earth, leaving 
the downward pressure of the ball on 
the bridge equal to the entire weight 


of the ball, less the horizontal mo- 
mentum. 

There being three rumps and 
dozens, as well as the honour of the 
Chair, depending on the above, we 
have agreed to refer to you, Mr. 
Editor, to obtain for us a correct and 
(if possible) a speedy decision of a 
question, the gravamen of which is 
obvious. 

I am. Sir, &c. 

Sam. Yelsaf. 


FLAVOURING BRANDY. 

Sir, — In reply to an inquiry re- 
lative to “ what is used to flavour 
Brandy,” your Correspondent, Bibo, 
in Number 50, pays but an indif- 
ferent compliment to the taste of 
John Bull, when he intimates that 
brandy, to please him, must be de- 
teriorated with sugar. He tells us, 
that “ if the inquirer wishes to know 
what is used to flavour that abomi- 
nable compound called British 
Brandy, £ he could a tale unfold/ 
but that he has a high respect for 
certain individuals called chemists, 
distillers, and others, whom such an 
exposure might injure.” 

fteally, without meaning any of- 
fence to Bibo, I must say this Is a 
singular predilection to profess (un- 
less, indeed, he be himself one of 
those manufacturers of the abomina- 
ble compound which he stigmatizes 
so justly). If he be not one of the 
fraternity, is he not father sacri- 
ficing the welfare of the manv to the 
** poisoning prosperity ” of the few t 
t conceive the great bulk of your 
mechanical and Operative Corre- 
spondents are but little obliged to 
Bibo, who could, it seems, save 
them from poisoning, hut that he 
loves the poisoners better. 

1 am. Sir, 

Your humble servant, but 

No Chemist. 

February 17, 1325. 

P.S. May I beg any of your Cor- 
respondents, possessed of less “ feel- 
ing for chemists and distillers/’ to 
communicate the process of making 
that “ abominable compound,” Bri- 
tish brandy.* 
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Sir, — As the Art of Turning con- 
tributes so much, at present, to the 
amusement of many gentlemen, and 
as the variety of patterns to be formed 
l>y , the use ana application of the 
common lathe is rather limited, 1 sub- 
mit the following mode of Fluting, as 
offering a little variation to that in 
common use, which is performed hori- 
zontally. First, prepare a wedge of 
beech wood, two or two and a half 
inches at one end, and sloped down 
to half an inch at the other ; place 
this under your sliding rest, so as to 
give it such an inclination as you 
ipay wish, and in this simple way 
commence your fluting from left to 
right, and your flutes will have an 
inclination, as figure B, which is a 
rough design of a vase, and looks 
very pretty, if well done. 

I am. Sir, 

Your obedient servant, 

W.J.C. 

Brompton-row, 20th Dec. 1824. 

GUNN’S IMPROVEMENT IN 
CARRIAGES. 

Sir, — I am happy to have this 
opportunity of acknowledging the 


useful information 1 have often re- 
ceived from the constant reading of 
your truly instructive Magazine. 

_ I confess I was rather surprised to 
read, in your 75th Number, an ar- 
ticle to which it is my duty and also 
my interest to reply. I do sincerely 
thank ypur Correspondent (A Stage- 
Proprietor) for his advice as regards 
the publishing a description of my 

an<? earnestly entreat his patronage, 
should he deem them to be wortny 
of adoption, as I am building a coach, 
which, I hope, will be complete in 
a few weeks. Whatever has been 
stated of the security afforded to pro- 
perty, too much was not said : per- 
sonal safety might haye been added 
with equal propriety, as the coach 
cannot be robbed or upset. My im- 
provements are applicable to all car- , 
riages, public or private ; and, from 
their nature, I am enabled to build 
considerably lighter, embracing the 
advantage of crane-neck carriages, 
without adding to the length of the 
present stage-coaches between the 
axletrees; at the same time building 
much lower than is possible on the 
plan now used, and avoiding the neces- 
sity of carrying luggage on the roof. 
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having more roomy boots • all those 
advantages, besides having higher 
wheels m front, may be effected with- 
out additional expense, and, I hope, 
ultimately at a great reduction in 
price. 

If your Correspondent, or any other 
Gentleman, wishes for further infor- 
mation, 1 will be happy to wait on 
them with my model and drawings, 
or. they may view the coach now 
making by addressing me. To ac- 
count for not giving earlier informa- 
tion to the public, I beg to state it 
was my intention to have produced 
the coach before I m any way sub- 
mitted its qualifications for their ap- 
probation. If your Correspondent 
or other readers think I have, on 


being publicly called on, said too 
much in its favour, they will, at the 
same time, perceive that I do not 
fear, but rather court inquiry. Hoping 
every allowance will be made for the 
desire I have, in common with other 
inventors, for the approbation of the 
public, 

I am. Sir, yours, &c. 

J. Gunn. 

4, Hart-street, Grosvenor-square. 

P.S. I might enumerate what I 
term my minor Improvements, and 
which may be applied to any car- 
riage, without using my peculiar 
construction ; but I fear I have al- 
ready too far trespassed on your 
valuable pages. 


FRENCH MACHINE FOR TAKING MERIDIAN LINES. 



Sir,— -One of the objects of your 
valuable Magazine appears to me 
to be, the giving publicity to what- 
ever tends to facilitate the march 
of science, either by the revival of 
old, or the production of new in- 
struments. 

About fifty years ago, I bought, in 
Paris, for twelve livres, a Machine 
for taking Meridian Lines. Not 
having, met with one similar to it, 
either in simplicity of workmanship, 
or low value of material, I send you 
the accompanying rough, but I hope 
intelligible draft of it, and remain. 
Your obedient servant, 
Archibald Hamilton Rowan. 
, Leinster-street, Dublin, 

ilth. Jan, 1825; * - •* 



DESCRIPTION. 

Fig A, 

ABCD, a plateau of wood, with four 
screws, E, to bring it to a level; a circle 
of paper glued in It, with the points of the 
compass ; F, a hole to receive the neck 
of the second part to traverse in ; nut, 
&c. at bottom. 

Fig. 2. 

" A is the machine, made of three pieces, 
I suppose to prevent warping, marked 
by dotted lines. It stands nine inches 
above the plateau, and is 13£ inches from 
out to out of the horns, which, at D, are 
thi-ee-eighths of an inch ; the tliickuess 
is one inch and a half. On A 1 is a paper 
glued on, divided into 90°; D are two 
screws, round Which are passed silk 
threads, with conical plummets at the 
ends overhanging, and regulated, as to 
perpendicular, by lines marked on the 
‘ends of the machine. E is a Swinging eye- 
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glass, fixed at right angles, so as to re- 
ceive and transmit the sun’s image on the 
graduated Hue. To use it, mark the de- 
gree where the sun’s image is subdivided 
ny the lines of degrees ; lower the screw, 
E, and mark the point of incidence of 
the plummet, remarking also the height 
of tnc sun ou the Hue of degrees before 
noon ; then turning the upper part on its 
axis, the bottom remaining steady, so 
as to catch the sun’s image in the after- 
noon at precisely the same height on the 
scale of degrees, mark that point also, 
with each plummet, as before ; remove 
the machine ; join the two points made 
by each plummet, bisect each of these 
lines, join the points of bisection, and 
that line will be the meridian line of that 
Spot. 


SODA WATER MANUFACTURE. 

Sir, — In the 61st Number of your 
Magazine, Mr. Marsh favoured your 
readers with a drawing of an inge- 
nious apparatus for making Soda 
Water. (Jan he inform them, through 
the same medium, how far this appa- 
ratus is approved by those who have 
used it? what it will cost? and where 
it may be purchased ? Could Mr. 
Marsh or any other gentleman favour 
the public with a description of the 
soda water apparatus manufactured 
by Mr. King, successor to the late 
Mr. Leatherbarrow, of Liverpool ? 

I am. Sir, 

Yours truly. 

Drug. 

Newcastle-upon-Tyne. 


FIRE-DAMP — THE DAVY — VENTI- 
LATION. 

Sir, — Having seen a nlan in your 
Mechanics’ Magazine, Number 76, 

n e 316, by a Staffordshire Land- 
ner, for purifying Coal Mines 
from Choke-damp, I found by read- 
ing on, that what he calls choke-damp, 
we here call inflammable gas or fire- 
damp. I myself am a land-drainer, 
and, in the course of my regular 
business, sometimes get in contact 
with this troublesome thing, fire- 
damp. I am led to believe that not 
any scheme, either mechanical or 
chemical, will ever equal good ven- 
tilation. Even Davy’s safety lamps 
do not always deserve the name, for. 


by trusting to them so often, I fear 
proprietors of mines and their agents 
are put off their guard, and led to 
save expense ana trouble in venti- 
lation, the want of which lias beeiv 
the cause of several of those dread- 
ful explosions that have recently 
taken place, and have swept some 
mines with “the besom of destruc- 
tion.” I have never seen a good 
•urrent of air made to pass always 
the same way by an air furnace (by 
no means without , as the air would 
circulate sometimes one way and then 
the other, unless there were a regular 
draft by the air furnace) : there will 
be always forward workings in all 
extensive coal-mines, that it may not 
be practicable to convey thq current 
of air to. These, too, will generally 
be distant from each other, and the 
openings not of such magnitude as 
to contain a body of gas so destruc- 
tive as is sometimes the case, for the 
current of air would check it the 
moment it reached its thoroughfare. 
In those leading or forward workings, 
the Davy’s lamp may be useful. I 
myself nave had some hairbreadth 
escapes, and have lost a near and 
dear relative by one of these explo- 
sions ; and, well knowing the cause of 
it, when I hear and see would-be phi- 
losophers talk and write, and again, 
time after time, hear of mines being 
swept with this dreadful scourge, I 
am led to say, — “ Miserable com- 
forters are ye "all i ” 

Will you. Sir, have the goodness, 
by placing this in your Magazine, to 
get a litUe explanation from your 
Correspondent, “The Staffordshire 
Farmer and Land-drainer,” with re- 
gard to his plan of purifying coal- 
mines? I wish him to explain by 
what method he would bore a six-inch, 
hole from the breast of the mine 
upwards to the surface, as we, here, 
in South Wales, are working under 
mountains a mile and a half deep 
from the mouth of the mine, and 
sometimes 500 yards below the moun- 
tain top. He tells us he will work 
the boring-rods by levers and pulleys, 
but, as philosophers can better talk 
than do, I beg to ask him, how ? 

Suppose, by some miracle, a hole 
were bored from the back of these 
mines upwards to the surface, how 
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is the gas to escape up such a hole* 
when* nine times out of ten, the 
hole would be full o£ water running 
down it } 

What, pray, is to move the sedan 
chair, with two men shut up in it, for- 
ward and backward ? and what is to be- 
come of his two J acks in the box, when 
they have set fire to a large body of 
inflammable gas, with his pistols and 
serpents ? I know, right well, weak 
gas may be fired safely enough, and 
it is done almost daily ; but we have. 
iOvaHably, a current of air at hand 
to escape’ to. There is often, how- 
ever, such a quantity accumulated, 
that to fire it wbuld be certain death 
to the person so employed. 

- As to your Correspondent's beb 
lews, nozzles, stop-cocks, hose* brass 
tubes, air-pumps*ntBuels, long leather 
flexible pipes* &c. &c. I shall leave 
them to the consideration of hk 
neighbours, the Staffordshire under- 
ground lanct-drai tiers, . as, no doubt* 
many of them would be glad to know 
thbir Use. 

I am, Sir, 

Your humble servant* 

H South WaL£s TJNDfeR-GRouND 
Land-drainer. 


WOOD LIES UNDER WATER. 

> Take two pieces of wood* planed 
-perfectly smooth* so that no water 
rap get between them when their 
smooth surfaces are put together ; 
cement one of the pieces to the bot- 
tom of a glass vessel* so as to have 
ks smooth side uppermost ; then 
-jrtace the other piece above it, and 
bold it in this situation till the vessel 
is filled* with water, and it will be 
found to lie at the bottom as quietly 
md firmly as if it were a piece of lead 
-or stone*— Chemist. . 


THE “QUESTIONS IN SCIENCE.” 

Sir, — The answer to your Corre- 
spondent, C. D. Y.’s query (p. &31, 
<vol. hi.) respecting the variations in 
♦the atmosphere’s weight, is, — that 
while the earth's attraction (the cause 
of Weight, as he terms it) is always 
•the same, < and the force noth which 


it acts is in proportion to the quan- 
tity of matter attracted and the 
square of its distance, the weight of 
the atmosphere must necessarily vary 
from the changes in its density pro* 
duced by its ever-varying tempe- 
rature, and the equally varying quan* 
tity of moisture with which it is 
charged. Every variation of the 
barometer is -accompanied by such 
changes, which are manifested by 
their effects ou the thermometer and 
hygrometer. 

His second query may be answer- 
able in two ways, according to the 
sense in which it is taken. — -Wherein 
does chemical combination consist ? 
.Chemical combination consists in 
this — -that two bodies brought toge- 
ther unite and form a third, having 
properties dissimilar to those of the 
separate bodies. But your Corre- 
spondent means — What is the precise 
nature of the change a body lender- 
goes when chemically combined ? 
Now some believe that bodies are 
then only minutely divided and inti- 
mately intermixed, as your Corre- 
spondent seems to dO; BUt I think 
this is not sufficient to explain the 
changes which take place in bodies, 
in their affinities, electrical states, 
capacity for caloric, and particularly, 
their erects on animal bodies. The 
real state of bodies chemically com- 
bined, is, I conceive* perfectly inex- 
plicable, as much so as the reason 
why bodies expand by heat. 

1 am* Sir* 

Your obedient servant, 

J. G. 

P. S.— Your Correspondent would 
do well to reconsider what he has 
said about a humming-bird moving 
a planet. 


Sib, — “ A Question in Science,” 
in your highly useful little miscel- 
lany, Number 77, page 331, has re- 
proved me not & little for my indo- 
lence, for I find myself anticipated in a 
case that once occupied my thoughts 
in no slight degree 5 ♦and I assure you 
the answer which I now trouble you 
to insert to the question of C. D. Y. 
I copy from a paper I had written 
two years since, and which, from 
seeming to cast a doubt on establi ^ ^ 
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opinions, I have timidly withheld 
from offering to be published, al- 
though you have politely inserted 
others of mine which (now I am 
persuaded) are much inferior to it, 
at least so far as scientific information 
is concerned. 

“ The inertia of matter, and matter 
being not only indestructible, but i in- 
alterable, afford sufficieut data from 
which to conclude that chemical com- 
bination differs from chemical or in- 
timate mixture, only in this, that 
one, at least, of the bodies concerned 
suffers dissolution, so that its ele- 
ments, and in the uncombined ele- 
mentary state, unite with the other 
body ; whereas chemical mixture con- 
sists in parts of one body mixing or 
uniting with parts of another, in con- 
sequence of extreme subdivision, but 
not elementary separation, having 
taken place.” 

The premises of C. D. Y. evidently 
lead to the like conclusion ; but es- 
sential change, 1 presume, he does 
not maintain. 

I am. Sir, yours, &c. 

P. H. 

' GAS/ LIGHTS IN THE NAVY. 

Sir,— In page 328, of No. 77, I 
observe some rather ingenious hints 
thrown out respecting the practica- 
bility and utility of introducing Gas 
Lights into shipping ; and, really, if 
it can be done without the trouble of 
fining, and the incumbrance of a 
gasometer, it appears to me that the 
principle may be taken advantage of, 
so as to prove beneficial in more ways 
than one, particularly as respects 
night-signals. Coloured glass globes, 
for the protection of the flame, with 
difference of position, afford all ne- 
cessary changes ; and the size of the 
volume of flame best suited to the 
occasion being at command, while 
the comparative value of gas-flame 
for such purposes over flame other- 
wise obtained, being too well known 
and admitted to need recommen- 
dation, I cannot bat think the sug- 
gestion worthy of being taken up b v 
the Admiralty of the kingdom ; and, 
in order to perfecting a system of 
night gas-signals, recommend a re- 


ward being now offered for the sys- 
stem the most complete, including 
all that relatesjo time, weather, ana 
propriety in every respect ; so that, 
whenever war should break out, we 
may have all the advantages of pre- 
vious experience in this great es- 
sential. 

I am. Sir, yours, &c. 

T. Hartshorn. 


MATHEMATICAL KNOWLEDGE USE- 
LESS WITHOUT PRACTICAL EXPE- 
RIENCE. 

Sir — In the very elaborate Lecture 
of M. de Reaumur, on the Strength 
of Ropes, page 324, Number 77, I 
observe one or those sensible remarks 
which discovers clearer ideas of the 
nature of things than the general 
style of philosophers permits us 
giving them the credit of being ac- 
quainted with. I beg to refer the 
reader, for connexion, to the paper 
itself. It goes on thus : — On tnls 
geometry throws no light, any fur- 
ther than we make arbitrary suppo- 
sitions, which, consequently, deter- 
mine nothing.” These arbitraiy 
suppositions, this premature appli- 
cation to geometry and mathema- 
tics, has done incalculable injury to 
science. Thus the mathematician, 
by his science, announces wherein 
the cause of planetary motion con- 
sists, because the time of an eclipse 
lumpens to be discoverable by cal- 
culation and observation, as if the 
cause of impulse were capable of 
being deduced from the peculiar 
curve which the trajectory of a pro- 
jectile describes ; and, again, this 
assumed discovery of the cause of 
planetary phenomena being sup- 
posed all-sufficient to = account for 
minor changes, all terrestrial phe- 
nomena are accounted for as effects 
of the same cause, and the mathema- 
tical application coinciding, in con- 
sequence of being deduced from ex- 
isting phenomena, the existence of 
attraction is, as it were, mathemati- 
cally demonstrated, though, after all, 
it is a mere blindman’s-buff guess, 
attraction being a name for nothing : 
for, as matter is absolutely inert , to be 
so, and have the power of attracting at 
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the same time , is utterly impossible* 
In the science of optics there are 
many most glaring instances of the 
arbitrary conclusions, drawn from 
what may be termed mathematical 
inferences, of the nature of bodies, 
of the introduction and perpetuation 
of error on mathematical principles. 
Scarcely has the word “ light” been 
mentioned, before the mathematical 

S roof of the velocity of light is set 
own as an incontrovertible fact, 
which is as quickly followed by an 
angle, expressive or the mathematical 
certainty of the reflection or refrac- 
tion of light ; while to this instant it 
is, and ever must remain unproven, 
that light is any thing substantive, 
or other than a state of mental con- 
sciousness. This does not arise from 
mathematics being productive of 
error, but from the physical exist- 
ence and nature of thmgs being sup- 

{ >osed to be deducible by that sub- 
imest of all sciences, and the only 
one which is founded in nature. 

In the next place, the operative, 
unlearned mechanic imagines, that 
between him and the now-a-days wa- 
thematical master, there must be a 
necessarily awful difference in their 
conception of things ; as if the latter 
thought in Greek or Hebrew, to 
which, of course, the former could 
never attain ; and therefore he con- 
cludes that he should have no confi- 
dence in his own opinions. But what 
can the kingly mathematician do, 
without the basket-making mecha- 
nic ? What has not been done al- 
ready by men who were all their 
lives totally unacquainted with even 
a single proposition in Euclid ? And 
what is the greatest mathematician, 
practically inexperienced, to the 
unlearned mechanic, who knows 
how to raise the most complicated 
fabric without applying for mathe- 
matical aid ? Still the perfection of 
the arts consists in the man, as well 
as the master, being possessed of 
scientific knowledge, a3 an appendage 
to operative skill, instead of being 
operative outy, or mathematical only. 
The mechanic is misled, if he ima- 
gine that the orders he receives are 
mathematically pure, and such as 
native genius and understanding can* 
not soar to. On the contrary, let 


him be assured of this, that in his 
calling he can learn some, but can 
communicate more. 

I am. Sir, 

Your obedient servaut, 

D. Y. 


RAILWAYS. 

To set at rest a question which has 
of late been a good deal agitated, with 
respect to the effect of the velocity of a 
carriage, iu diminishing or increasing 
the degree of friction on Railways, 
Mr. Roberts, of Manchester, has made 
the following experiments :—He pro- 
cured a cast-iron drum or flat hoop, six 
inches broad and three feet in diameter, 
which was made to revolve vertically 
(like a grindstone) by a pulley and strap. 
This served the purpose of a railroad. A 
small wagou with four cast-iron wheels 
was placed exactly on the top of this 
drum, and attached on one side to an 
upright post, forming part of the wooden 
frame which supports the . drum. It is 
attached to this post by one of Mariott’a 
patent weighing machines, for the pur- 
pose of measuring the friction. To en- 
sure greater accuracy, a tempering screw 
was employed, by which tne centre of 
the wagon could he kept at all times ex- 
actly over the axis of tne drum : in order 
that no part of the weight of the wagon 
might be blended with the pressure pro- 
duced by the friction. As a farther pre- 
caution, a wooden board was so placed 
on one side of the wagon as to prevent 
the disturbing action of any current of 
air generated by the motion qfthe drum. 
Now, if the arum is made to revolve 
with any velocity, sav four miles an hour, 
and the' wagon is held in its place, It is 
perfectly obvious that the wheels will 
turn on the surface of the drum, precisely 
in the same manner as if the wagon had 
moved along a flat railroad ; and the fric- 
tion will be the same, excepting a mi- 
nute addition occasioned by the curva- 
ture of the drum, but which will not 
affect the relative friction at different ve- 
locities. This will be accurately exhi- 
bited by the index of the weighing ma- 
chine, against which the wagon ptHIs 
with a force equal to the friction. The 
experiment has this grand advantage 
over those made on level roads, that 
the resistance of the air is entirely got 
rid of. The apparatus being adjusted, 
and the wagon loaded with fifty pounds 
(including its own weight), Hie peri- 
phery of the drum was made tovevolve 
* at different velocities, varying from 
two to twenty-four miles an hour but 
‘ in every case the friction, as indicated 
by the weighing machine , was precisely 
the same . 9 And that there was nothing 
in the construction of the apparatus to 
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produce a fallacious result, was erideot 
fpom this, that though do increase of 
speed affected the index of the weighing 
machine in any degree, it immediately 
showed an increase of friction, when an 
addition was made to the weight. 


covered with sea-water, but now dry, 
an antidote to the effect of the salts 
with which the land has been fully 
saturated during a week 1 


THE CORKED pOTT&E SUNK IN THE 
OCEAN. 

Sjr,— I beg the favour of being 
allowed, through the medium of 
your widely-extended Magazine, to 
request of some of your intelligent 
Correspondents a minute description 
of all the circumstances attending 
the sinking a well-corked bottle a 
considerable depth in the ocean. The 
experiment is' almost always per- 
formed for the amusement of passen- 
gers during a long voyage ; so that, 
doubtless, many who have witnessed 
, it will feel pleasure, on reading this, 
to gratify tne writer's wishes, which, 
he assures the reader, are not the 
result of an idle curiosity, or for the 
purpose of being able to perform the 
same before ladies and gentlemen, 
but solely as a matter of scientific 
investigation ; and hence it is that he 
requests nothing may be omitted in 
the description he may be favoured 
with. 

I am, Sir, 

A Constant Reaper. 


INQUIRIES. 


NO. 104. — staining MAHOGANY. 

Which is the best and most effec- 
tual method of making a good stain- 
ing oU for soft~grainea Honduras and 
dark Spanish mahogany l 


NO. 105.— NEW IMPERIAL MEASURE. ' 

Sir, — By a recent Act of Parlia- 
ment, the imperial standard gallon 
is to contain z 7 7*274 cubic inches. 
Admit that a brassfounder is euK 
ployed to make a quart, pint, and. 
half-pint measures, to contain in pro- 
portion to the above standard galjon * 
their shape to be that of an inverted’ 
frustum of a cone, to fit into each 
other nicely, so as to be aU even at 
the lop : tne top diameter and per- 
pendicular depth of each to be equal, 
to the bottom diameter in proportion 
to the top as 7 to 10. Required the 
inside dimensions of each, the thick- 
ness of the metal at the bottom and 
top, and the thjckness of the bottoms * 
the outside of the quart measure to 
fit into a two-quart measure of the 
same proportion. 

I am. Sir, 

Your obedient servant* 

Jan. 19th, lfi85. T. H. 


NO. 10?.~*-9*avziXG. 

A young Brassfounder, in Sunder- 
land, will thank any of his senior 
fellow-tradesmen who will give him 
a ifecipe for making Bronze, such as 
used for brass tubes, &c. in Bir- 
mingham 1 Also, through what me- 
dium he can be supplied with good 
lacker i 


NO. 103.+-WATKR RECLAIMED FROM 
THE sea. 

A Correspondent would be glad of 
any information respecting the pos- 
sibility of applying, on land recently 


StR,r*-If any of your practical 
Correspondents, through the medium 
of your valuable and widely circu- 
lated Magazine, would answer the two 
following queries, they would much 
oblige your constant reader, 

T. Tenrule. 


NO. 106. — SPIRAL SPRINGS. 

, I have a Spiral Spring that has 
one foot range, requiring a ton's 
weight fully to compress U, acting in 
a cylinder three inches in the bore* 
by bobs of a rod one inch in dia* 
meter, terminated by a nut or piston, 
and wish to know whether snob 
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spring, farmed of a cylindrical or of 
a flat wire, will be stronger, and 
what is the most perfect method of 
tempering them ? Also, what are 
the relative advantages of a small or 
great number of turns in a spiral 
spring on the above scale, and, with 
the said range, what distance ought 
one turn to be from another, and 
how ought the thickness of the steel 
to be proportioned so as to unite 
durability* facility of manufacture, 
and strength ? 


NO. 107* — - TUB CONSTRUCTION OB' 
CYLINDERS. 

I am also desirous of finding a rule 
for calculating the thickness of a 
cylinder whose internal diameter is 
gif eh* so as to make its strength pro- 
portional to that of a given rod ; as, 
for example, say, a rod of wrought 
iron, pf one inch in diameter and n 
foot in length, and a soft cast iron 
cylinder of equal length, and three 
inches in the bore, what should be 
the thickness of metal in the cylin- 
der to make it of equal strength with 
the rod ? 


ANSWERS TO INQUIRIES, 


NO. 97.*-~qUESTIONS IN GUNNERY. 

Sir,— I n answer to the Questions 
on Gunnery, No. 97, 1 beg to observe 
that the height. of the powder in the 
barrel entirely depends on the con- 
struction of the patent breaches, 
some of which are chambered out so 
as to contain nearly the whole of the 
powder, while others will scarcely 
take one-eighth* I am enabled to 
say, from practical experience, that 
the following will be found a correct 
statement as to the charge of powder 
required for the several distances, to 
carry with strength and truth. 

1st. A gun, with a flint-lock, 3-|3ths 
bore, to carry one ounce of shot 30 
yards, will take one dram and a quar- 
ter of powder* 


Ditto, for 45 yards, one dram and 
three quarters. 

Ditto, for 60 yards* two drams and 
a quarter. 

2nd. In answer to the question of 
mixing two sorts of powder t oge* 
ther, 1 fear the sportsman would 
reap no advantage ; ou the contrary* 
I am of opinion that it would foul 
the gun much sooner than by using 
the finest only. Hall’s glass powder 
stands highest In the opinion of sports- 
men of the present day. 

. 3rd. Fowling-piece barrels are ge- 
nerally made strong enough to carry 
ball without injury to the barrel. A 
6-8ths bore barrel will take a bajl 
cast from a 20-mould, that is to say, 
20 to the pound. It requires a smaller 
quantity of powder for ball than is 
generally supposed, viz. — 

A flint-gun, same bore as above, 
will carry a ball 50 yards, with three 
quarters of a dram of powder. 

Ditto, for 70 yards, one dram. 

Ditto, for 100 yards, one dram and 
a quarter — the gun to be loaded with 
punched wadding. 

4th. The stub-twisted barrel, with 
a contracted breach, is as safe and 
far superior to the common plug, a$ 
it brings the priming nearer to the 
body of the charge, which ignites 
and explodes much sooner.. 

A percussion-lock is not so safe 
for light guns as the common flint- 
lock, the percussion-powder being so 
corrosive (notwithstanding some pro- 
fess to make it anti-corrosive) , that, 
if a gun be left undeaned for a few 
days, it eats in and lays a foundation 
for rust, so that, in a year or so, the 
gun is rendered unsafe. 

The charge of powder varies only 
in the weight of shot, not in size* 

I am. Sir, 

Your obedient servant, 

Tblloc Trigger. 


NO. 98— PRESERVING DEAD INSECTS. 

Steep them in water wherein cor- 
rosive sublimate has be«i mixed. 

R. W. D. 
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CORRESPONDENCE, ETC. 


CORRESPONDENCE. 

The letter from South Wales, on the 
subject of executing a Tunnel under the 
Thames, was forwarded as directed, and 
we have received the following answer : 
— « The author of this communication 
proposes to lay dry the bottom of the 
Thames, by 25 to 50 yards at a time. He 
must be ignorant of the incessant move- 
ment that takes place in the port of Lon- 
don, to imagine that such an expedient 
is practicable. It is one, too, of upwards 
of one hundred and thirty plans that were 
sent to the Tunnel Company in 1809.” 

Lock Security.— Sir, I regret to ob- 
serve, that my letter of the 30th of April 
last, from Bath, as altered and inserted 
in your 46th Number, containing an ac- 
count of an additional security to " Door 
and other Locks,** does not correspond 
with the sketch sent therewith, or suffi- 
ciently so with the one you have pub- 
lished. The dotted lines, a a, you have 
omitted to describe; and, according to 
your sketch, what they represent is made 
to appear as connected with the piece, E.* 
These lines were meant to exhibit a pro - 
jection from the side, and of a substance 
with the circular piece, C, being intended 
as a temporary security to any room-door, 
having a key-hole only, or a lock that is 
defective. This piece, a a 9 should be of 
a sufficient length (when the croas piece, 
A, is in the key-hole) to bear against the 
door-post, on the'side of which you may 
he where the door opens from you. This 
piece, an, is perfectly extraneous in this 
lock security ; but as it makes but a 
trifling addition to its weight, or incon- 
venience of carriage, and may prove ser- 
viceable, more particularly to travellers 
on the Continent, where rooms without 
locks, or, what is equally bad, locks in- 
complete, are so often to be met with, I 
think it advisable to ;those who may use 
them to have then/ made thus:—' The 
model I sent you, affixed to a piece of 
wood, I considered would more clearly 
define its purposes, as well as its sim- 
plicity, although it may have led you (as 
it appears iyhas) into error with respect 
to the section. The letters F and C were 
not inserted ip my letter or sketch, and 
were* l presume, applied by your 

* We can scarcely suppose any person 

would fall iuto this mistake.— E dit. 


draughtsman from the model, as mark- 
ing the section, C, for the key-hole, and 
F, as a part of the lock. This had been 
well , had the description corresponded. 
The projecting piece, D, as placed in 
your section, would have been placed 
more in order in the lower part of the 
key-hole, as less liable to interruption 
from the projecting piece in locks in ge- 
neral. G. M. H N. 

R. D. will find the Problem he alludes 
to solved at page 181, vol. li., and illus- 
trated iu subsequent papers. 

J. W* will find Mr. Pickering’s Steam: 
Boiler described in our 29tli Number, 
and a proposed improvement of it in 
Number 39. An account of Mr. Smith's 
Apparatus is also given in Number 35 ; 
hut we are not aware that it can heeeen 
in operation at any place nearer town 
than Droitwich, Worcestershire. 

A “ Constant Reader** says, he wishes 
to construct an organ, but does not know 
how. He puts us in mind of the man Who 
was in doubt whether he could play on 
the fiddle, because he had never tried. 

A Correspondent wishes the address 
of Mr. S. Teulon, author of an article in 
Number 40. 

A “ Lover of Good Things** had bet- 
ter, before next Christmas, try the effect 
of the plan he suggests, and inform us 
of the result. 

S. R. S.— Mr. Brunei's Plan of Tun- 
nelling under the Thames is that which 
is at present in course of execution. We 
shall be glad, however, to receive the 
description which S.R. S. offers, of one 
on an « entirely ncwpriudple,’* “ more 
practicable and less expensive than any 
that has yet come under observation.** 

The event which “ Auruin** regrets is 
with us a matter of choice. We feel gra- 
tified by his good opinion. 

“ Philopat" and “G.A.S.” ate re- 
quested to send to our Publishers for let- 
ters addressed to them. 

Communications received from — Mr. 
Gouger— Porter — S. E— An Agent— 
S. C.— A Constant Reader— O’pinion — 
A Subscriber— Wm. Andrews— R. K.— 
Mr. Dickenson— R. D. K. — Caesar Bor- 
gia- W. H. B. 


Communications (post paid) to be addressed to 
the Editor, at the Publishers*, KNIGHT and 
LACEY, 56, Patemosler-row, London. 
Printed by B. Bsnsusv, Bolt-court, Fleet* street 
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** This is Freethinking : Unconfined to parts, 

To send the Soul, on cnrions travel bent, 

Through all the provinces of human thought $ 
v ****** 

— who most examine, most believe.” Young. 


BOAT WITH WINGS, 

INVENTED BY MR. DIXON VALLANCE, OF LIBBERTON, SCOTLAND. 

“ With wings so fitted to each side, 

Through briny waves Pll swiftly glide $ 

Impell’d by steam’s all-conquering power, 

I’ll run at eighteen knots per hour.* 7 D. V. 
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BOAT WITH WINGS, ETC. 
INVENTED BY MR. DIXON VALLANCE. 

Sir,— In the perusal of your valua- 
ble Magazine, I have seen several 
figures of boats propelled with pad- 
dle-wheels. Now it requires consi- 
derable power to turn paddle-wheels 
in water, as there is a great weight 
of water to lift on the back-part of 
the wheel in going round, and the 
more so the deeper they are, which, 
of course, greatly retards the forward 
motion of the vessel. The prefixed 
drawings exhibit a contrivance of 
mine for propelling boats and other 
vessels, by which this drawback is 
avoided. 

Description. 

WW represents a jointed wing attached 
to each side of the boat, wrought by a 
crank. FF, the fins or feathers of the 
wings, being pieces of thin wood or 
sheet iron, from one foot six inches to 
two feet in length, and eight or ten iuches 
deep or broad. These are loosely jointed 
to the wing, and, by the forward motion 
of the crank, fold close to it; while, by 
the backward motion, they form a strong 
pressure against the water, and make the 
boat run swiftly along. 

Fig. 1 represents a side-view of the 
boat, with the crank turned back, and 
the fins in the act of pressing forward the 
boat. 

Fig. 2 shows the wings at each ride of 
the boat as looking down on it, and in 
the act of pressure against the water. 

The fins are so made at the joint as to 
turn only to the square in pressing against 
the water, and to fold close up in coming 
forward, as is shown in figure 3. 

Fig. 4 shows the fins in the act of 
pressure, as has already been described. 

I lately made atrial of a model of a 
boat with wings of this description, 
and found that it answered exceed- 
ingly well. It went much quicker, 
and with more ease, than with paddle- 
wheels. 

Sails may be applied with more 
advantage to boats propelled in this 
way, and the wings will be as easily 
wrought when deep in the water as 
near its surface, and may be fitted to 
a boat for less expense than paddle- 
wheels. 

I am. Sir, 

Your most obedient servant, 

Dixon Vallance. 

Libberton, near Carnath, Scotland, 

Sept. 1, 1824. 


WEIGHTS AND MEASURES. 

We mentioned in bur last, that the 
operation of the new Act for the 
Equalization of lire Weights and 
Measures was necessarily postponed 
till next year; the following docu- 
ments will explain the cause of the 
delay : — 

Letter from the Commissioners of Weights 
and Measures , dated the 14 th January 
1825, to J. C. Herries, Esq. Secretary 
of the Treasury, transmitting a Report 
of the Progress made in the Preparation 
of the Models of the new tVeights and 
Measures. 

London, January 14, 1825. 
Sir,— I am directed by the Commis- 
sioners of Weights and Measures to trans- 
mit to you, for the information of the 
Lords Commissioners of his Majesty’s 
Treasury, the enclosed Report from Cap- 
tain Kater, stating the progress which he 
has made in the preparation of the mo- 
dels of the new weights and measures, iu 
pursuance of the directions contained in 
your letter of the 13th of July, 1824, en- 
closing a copy of a Treasury minute, 
dated the 2yth of June, 1824, respecting 
the steps necessary to be taken for carry- 
ing into effect the Act 5th Geo ; IV. for 
ascertaining and establishing uniformity 
of weights and measures. 

In consequence of the delay which un- 
fortunately has occurred from the diffi- 
culties which have been experienced in 
the construction of the new bushel-mea- 
sure, I am further directed to submit to 
you, for the consideration of the Lords 
Commissioners of his Majesty’sTreasury, 
the propriety of bringing in a Billj imme- 
diately after the meeting of Parliament, 
to extend the time fixed by the Act of last 
Session for carrying the provisions of the 
said Act into execution. 

As Captain Kater now cofidently hopes 
that the models will be completed and 
deposited at the Exchequer in the course 
of the month of February, the Commis- 
sioners are of opinion, that if the period 
at which the new weights and measures 
^re to be declared to be the only stand- 
ards was postponed from the 1st of 
May, 1825 (the day fixed by the Act of 
last Session), to the 1st of January, 1826, 
sufficient time would be afforded tor pro- 
viding the models of the standard weights 
and measures required for the several 
counties and corporations of the United 
Kingdom, and for carrying into effect 
such of the enactments of the said Act 
iis are preliminary to the general esta- 
blishment of the new standards. 

I have the honour to be 

Your obedient humble servant, 
(Signed) George Clerk 
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' Having been requested to superintend 
taecoutructKm of new models of weights 
mid measures (and very unexpected de- 
lays having taken place in their execu- 
tion j, I beg to _ offer a short Repoft of 
the progress Which has been maae, and 
of the impediments which have occurred. 

On the 16th of August, the making of 
$he models of weight and capacity was 
confided to Mr. Bate t Mr. Troughtou; in 
consequence of bis advanced age,' having 
declined the. undertaking. Brass being a 
metal peculiarly liable to injury from the 
atmosphere of London, 1 directed Mr. 
Bate to make experiments on the best 
combination of tin and copper which 
might serve as a substitute. These ex- 
periments occupied the remainder of the 
mouth of August. 

In the beginning of September I left 
London, having previously given Mr. 
Bate ample and detailed instructions re- 
specting every particular necessary for 
the construction of the models. 

On my return, early in October, I 
learned from Mr. Bate that lie had ap- 
plied to Mr. Donkin the beginning of 
September, and that Mr. Donkin had 
then undertaken to turn the models for 
the bushel; but on the 5th of October, 
and not before, be- informed Mr. Bate 
that he declined the execution of his en- 
gagement. ' Mr. Bate then proceeded to 
pave models for the' bushel cast by the 
best founders in London; but, most un- 
expectedly, out of twelve which were 
cast in various modes, only one proved 
sufficiently sound to be employed; the 
metal, on the removal of the exterior 
crust, appearing full of small holes, of 
various sizes. The attempt to conquer 
the difficulties of this part of the work 
occupied the remainder of October, the 
whole of November, and thegreater part 
of December. In the meantime Mr. 
Bate proceeded with the other measures 
of capacity and with the weights ; but as 
these presented no difficulties, his chief 
attention was directed to perfecting the 
bushel. 

Two troy pounds were made, which l 
compared, on the 28th of October, with 
the standard troy pound at Mr. Whit- 
tam’s, in Abingdon -street. These weights 
were intended merely as the means of 
obtaining a near approximation to the 
avoirdupois pound, and to the weight of 
a gallon of distilled water. 

On the 20th of December, Mr. Bate 
reported that he had six avoirdupois 
pounds ready, all the troy weights, and 
the subdivisions of the troy poilud to 
grains. 

It had been my intention to ascertain 
the capacity of the bushel by measure- 
ment, aud I had employed myself in con- 
structing the apparatus necessary for that 
purpose ; but as it d}d not appear proba* 


hie that the difficulties in coating the 
bushel would be speedily surmounted, I 
proposed, at a meeting of the Commis- 
sioners on the 21gt of December, to de- 
termine the capacity of the bushel by the 
weight of distilled water it should con- 
tain, as this, under existing circum- 
stances, would be the more accurate me- 
thod, and would render unnecessary that 
nice attention to figure which would 
otherwise be indispensably requisite. 

All difficulty in the construction of the 
bushel being thus removed, Mr. Bate en- 
gaged to deliver to me, on the 1st of Ee- 
bruary, the following models, viz. — four 
bushels, four gallons, four quarts, four 
pints, four troy pounds, one avoirdupois 
pound, with subdivisions to drams, a 
two-pounds,* a four, a seven, a fourteen, 
a twenty-eight, and a fifty-six pounds 
avoirdupois ; four weights, each equiva- 
lent to the weight of 'a gallon of distilled 
water, four to that of a^piart of distilled 
water, and four to that of a pint. These 
models are intended to f or constant 
use at the Exchequer, Uuildhall, Edin- 
burgh, and Dublin ; the set of avoirdu- 
pois weights which will be ready by that 
time being for the Exchequer. Another 
set of models, superior in point of work- 
manship, though not in accuracy, will be 
afterwards made, and kept as standards 
to be transmitted to posterity. 

1 am in daily expectation of receiving 
from Mr. Bate a set of weights, for the 
purpose of enabling me to derive the 
avoirdupois from the troy pound, and 
tlience the weight to be employed in de- 
termining the capacity of the gallon. 

As no balance exists, either at the 
Mint or at the Bank of England, capable 

weighing upwards of 230 pounds avoir- 
dupois, I have given Mr. Bate the plan 
of a beam for this purpose, of great sim- 
plicity, and which , I trust, will be more 
accurate than any that has been hitherto 
made. , This beam is also to be finished 
by the lst of February.. T 

The standards of linear measure have 
been prepared by Mr. Dolland, and are 
now ready for my fiual adjustment. 

The Commissioners will perceive that 
uq fprter difficulty exists ; and should 
I receive, the models from Mr. Bate by 
the 1st of February, according to his en- 
gagement, I trust 1 shall be able speedily 
to complete their adjustment, .and that 
they will be ready for delivery in two 
or three weeks from that period. 

Henry Hater. 

York Gate, Regent’s Park, 

12th Jan. 1825. 

To the Commissioners of Weights 
and Measures. 

Whitehall Treasury Chambers, 

Feb. 4, 1825. 

2 c 2 
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CALCULATING INTEREST. 

Sir, — T he Calculation of Interest 
is an operation of the counting-house 
of very frequent occurrence, and 
many people find it very diffictdt to 
obtain correct results from modes of 
calculating sufficiently compendious 
for common use.. 1 beg leave to take 
advantage of your valuable publica- 
tion to communicate a method which 
I composed for my private practice, 
which appears to me to possess two 


valuable properties, viz. perfect cor- 
rectness in its results, and general ap- 
plication to all possible rates, whether 
fractional or integral. 

1 remain. Sir, 

Your most obedient servant, 

Richard Dowden. 

Cork. 

EXAMPLE.' 

What is the interest of 251. for 
219 days at six per cent. ? 


As 100/. for 365 days is to 61. so is 25/. for 219 days to 18*. 


100 . 

. . 365 . 6 : : 25 . . 

365 

219 

36500 

1095 


438 


5475 


6 

36500) 32850 

In this stage of the calculation answer or the amount of interest 
the quotient would be the answer in sought for is less than one pound ; 
pounds, but we find the divisor greater we therefore proceed to reduce the 
than the dividend, . * . the quotient dividend into shillings, by multiply- 
would be zero, indicating that the ing by 20, viz. 

32850 

20 


365,000) 6570,00 (18#. Answer. 

2920 

000 

We have now obtained the true troublesome. Let us, therefore, en- 
answer, by a divisor containing three deavour to deduce from the above 
digits ; but, in common practice, calculation a practical rule, with a 
such a divisor would be considered divisor containing only two digits. 

36500 ... 5475 
6 

' 32850 

20 


36500 ) 657000 

20 20 

73,0000 1314,0000 (18$, Answer. 
584 
000 
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We have, above, the product of 
the sum, x by the days, = 5475 x 
6 x 20 x 20 = 13140000 ; but 
6 x 2 x 2 = 6 x 4, and the ciphers 
being of no value, we have the fol- 
lowing theorem, viz.— 

Multiply the sum by the days ; per cent, for 146 days, at five, four, 
multiply that product by the rate three, &e. ? 


per cent, quadrupled; cut off two 
figures, ana divide by 73 ; the quo- 
tient will be the answer in shillings, 

EXAMPLE. 

What is the interest of 25/. at six 


25 sum 
146 days 

3650 
24=6 x 4 


25 

146 

3650 
20=5 x 4 


3650 
16 4 x 4 


73)584,00(8$, 

000 


3650 

12,3x4 


73)876,00(12$. 

146 

000 


73)730,00(10$, 

000 


73)438,00(6$. 

000 


DESCRIPTION OF A GUARD FOR THE KEY-HOLE OF A LOCK, INVENTED BY 
WILLIAM GATENBY, OF RICHMOND, WHITESMITH. 



. Fig.4 represents the guard. 

Fig. 2, the lock prepared to receive the 
guard/ 

Fig. 3, the side section of the guard, 
showing the knobs, 11, to slide in 
grooves on fig. 2. 

Fig. 4 shows the application of a 
spring under the top-knob, to force it 
back after it has been pulled down to 
open. 

Fig. ), aa, small hinges, to allow the 
guard to open. 

Fig. 5, the key to introduce into 
fig. 1 and 2, to pull it down, until the 
knob, 1, be as low as the circular part of 
the bottom of the groove, fig. 2. 


CEMENTING WATER AND STEAM 
PIPE JOINTS. 

Sir, — I was not a little surprised 
at reading in your journal of the 26th 
of February/No.79, of volume m. 


the communication of Mr. H. B.Way, 
of Bath, respecting Roman cement 
for the joints of water pipep. I very 
much wish he had given some cal- 
culation of the pressure of water on 
the joints, for I have sometimes used 
it for patching iron pipes or joints, 
when 1 have been in a great hurry, 
but never found it to stand longer 
than two or three hours ; nay, if ex- 
posed to the least jar or shake, which 
is generally the case in pumping 
machinery, the cement cracks ana 
falls off the surface. 1 should be 
further much obliged to your Cor- 
respondent to say whether his pipes 
are connected with a pump, and if 
so, of what size it is, and by what 
driven, by engine of horsepower ; as 
also,whether there are many bends or 
elbows in the pipes— whichpipes are 
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APPARATUS FOR CLEARING BEER. 


best, flanged or socket— and whether 
the pipes have any jar or shake by 
the velocity of the water passing 
through them ? As I am a practical 
engineer, Mr* Way will, I hope, ex- 
cuse my being so troublesome. 

Now, Sir, in answer to your Cor- 
respondent, “ J. T. of Henley-on- 
Thames, on steam-pipe joints, 1 em- 
brace the opportunity of informing 
him what means I have used for 
many years with success. For what 
is termed flanged joints, and all such 
as are not required to be taken apart, 
I generally use an iron cement made 
of iron boring, pounded sal ammo- 
niac, and sulphur, in the proportion 
of forty of borings to one of sal 
ammoniac and one quarter of sulphur. 
The exact proportion, however, can 
only be ascertained from practice. 
This composition should be -wetted 
with water or urine, and driven into 
the joint with a hammer and caulk- 
ing chisel ; it will then be found the 
most durable of all joints, if well 
made, and will resist steam of any 
pressure. If the joints are required 
to be taken asunder frequently, this 
cement will not, of course, be so 
convenient, and in such cases a 
platted rope or gaskin, with some 
glazier’s putty, or white and red 
lead, will answer every purpose. 

I remain. Sir, yours, &c. 

V. 

Bow, February 28th, 1825. 


APPARATUS FOR CLEARING ' BEER. 

Mr. R. W. Dickinson, of the 
Albany Brewery, Kent-read, has in- 
vented a very simple and efficacious 
apparatus for clearing beer while in 
a state of fermentation. The bright- 
ness of malt liquor depends princi- 
pally upon the care taken in draw- 
ing off the yeast while the beer is 
working. After the wort has been 
sufficiently boiled with the proper 
quantity of hops, it is usually run off 
into coolers; and when its tempe- 
rature has been by that means suffi- 
ciently lowered, it is transferred to 
a large vessel called a gyle-tun. In 
this vessel, after being mixed with 
veast, it undergoes the process of 
fermentation; and before that is com- 


plete, is removed into barrels placed 
side by side on racks, their Dung- 
holes being left open for the yeast, 
as it rises, to discharge itself, which 
runs down into a trough placed below 
to receive it. It is necessary to watch 
this operation when the beer is in 
barrels, and to fill up frequently with 
fresh liquor, to supply tne place of 
that discharged by the fermentation, 
that the vessel may be always nearly 
full. The improved method super- 
sedes all this trouble and attention, 
and the beer works in vessels in 
which it is stored, supplying itself 
with fresh liquor in place of the yeast 
discharged, and always keeping the 
barrel full. 

It is proposed to place all the 
barrels upnght, and having filled 
them with wort previously boiled, 
and mixed with the proper quantity 
of yeast, a pewter pipe, perhaps sk* 
or eight inches high, is to be inserted 
into the bung-hole in the upper end 
of the barrel, and packed sound, so 
as not to leak. On the top of each 
barrel a small tub is to be placed, 
with a hole in its bottom, through 
which the pewter pipe is to rise, 
being securely packed also to pre- 
vent leaking, and then into the tub 
about as much wort is to be poqred 
as will fill up the space in the barrel 
likely to be emptied by the discharge 
of yeast. The fermentation going 
on causes the yeast to rise np the 
pewter pipe info the tub above, and 
to supply the vacuity so formed in 
the barrel below, the fresh liquor in 
the tub is allowed to run through $ 
small hole in the side of the pewter 
pipe near its bottom, by which means 
the barrel is always kept full of beer, 
and the yeast is received into the 
tub above. 

It is the opinion of Mr. Dickinson 
that by the adoption of stick as ap- 
aratus he saves about one and a 
atf per ceni. in quantity, and the 
beer is by these means greatly im* 
proved ; he also supersedes the usq 
of a gyle-tun, and saves the expense 
and loss occasioned ‘ by transfer- 
ring the liquor from one barreDto 
another. 

The Society of Arts have voted' to 
Mr. Dickinson their silver medal fo* 
this invention. 
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ON THE “ OPTICAL QUE9TIQN”«--IMPR0VED CUTLERS 1 INSTRUMENTS. 3£1 


IMPROVED CUTLERS MILL. 

Mr. Stephen Hoole, formerly from 
Sheffield, but for many years well 
known as a celebrated manufacturer 
of superior engraver’s tools in Lon- 
don, has adopted the following excel- 
lent improvement upon the Long- 
wheel, as it is termed, employed by 
the cutlers in general in town. 

Instead of driving his grindstones, 
&c. immediately from the long-twheel, 
as usual, he has adopted two inter- 
mediate band-wheels, one smaller 
than the other, but upon the same 
axis. His long-wheel is six feet dia- 
meter, from which a band passes to 
one of the intermediate band-wheels, 
of eighteen inches in diameter, and 
another band from the other inter- 
mediate wheel, of four feet in diame? 
ter, to the pulley upon the axis of 
his grindstone, &c. 

In this manner he gains as great a 
velocity in his grindstones, glaze- 
wheels, &c. as though they were 
driven by the power of a water-mill 
op steam-engine ; a matter of the 
highest importance to good work- 
manship. 

H}s long-wheel has a crank of 
about sixteen inches radius to turn 
it by } and the axis of it, as well as 
those of the Intermediate wheels and 
grindstones, &c. have conical pivots, 
turning in holes made in blocks of 
lignumvitse, and which he finds to 
be a great improvement over the 
necks or cylindrical pivots, commonly 
used for long-wheels ; as, before he 
adopted the conical pivots, it was 
more than a man well could do to 
turn his mill ; but since then it is 
driven with great ease. 

His long-wheel is loaded close to 
the rim or periphery with pieces of 
cast-iron, about three-quarters of a 
hundred weight in the whole, equally 
balanced around it, to give it the ne- 
cessary momentum ; ana a pulley of 
ten inches in diameter is placed on 
the intermediate axis, to drive his 
grindstones slowly when racing them, 
as it is termed. 


ON THE “ OPTICAL QUESTION.” 
Sir, — The blundering of a publish- 
ing mathematician (save the Editor) 


can have no excuse. I was too much 
in haste when I wrote my suggestions 
on the “Optical Question,” which 
you have inserted in No. 76, p. 315, 
and I am bound to thank Mr. Joseph 
Hall, in the name of all those of 
your readers whose deficiency in ma- 
thematics might have led them to 
take the calcination there published 
as correct, as well as in my own. 
Mr. Joseph Hall’s correction of my 
error in No. p. 360, is right, and 
I seem to perceive that he saw I in - 
tended to be so, and that I knew how 
to be so ; for it is evident, by his 
statement, that 1 -264th part of an 
inch is the “ l-33rd part of an eighth 
of an inch the dividing 264 by 8 
will plainly show that I meant “ 33” 
instead of “32 and why I made it 
read “ a compound fraction” instead 
of the simple one was, because of 
the general acceptation of the term, 
“ one-eighth of an inch." And, as 
for my second blunder, I shall ven- 
ture to say, Mr. J. H. could plainly 
see that I had only left the calcu- 
lation incomplete, by neglecting to- 
multiply by 3, the number of feet 
(5280) contained in a mile, which 
would have been, as Mr. J. H. has 
rightly stated , 15840, and for which 
I humbly declare myself much obliged 
and properly corrected. 

I am. Sir, yours truly, 

A much- amused AND Constant Reader. 
16, Buckingham -street, \ « . 07fli 1qo . 

Portland-read, i Feb ’ 27th > 1835 * 


IMPROVED GLAZE-WHEELS, OR 
GLAZERS. 

The London cutlers almost gene- 
rally employ glaze-wheels, made of 
two thicknesses of solid planks of 
mahogany glued together, but which 
are very apt to get out of round, 
owing to the different natures of 
the grain of the wood, endways 
and longways. The best glaze- 
wheels are made of pieces of alder, 
so combined that the. peripheries of 
the glaze-wheels are formed of them, 
with their grain laid endways. Mr. 
Hoole has one of this description, 
which was made under the direction 
of his late father upwards of fifty 
years since, now in perfect order. 
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It consists of two pieces of alder, 
crossing each other at right angles 
in their centres, and let half-way into 
each other. The four angular divi- 
sions around are filled up with radial 
pieces, cut out of the wood so as to 
present their grain endways towards 
the periphery of the glaze-wheel, and 
well fitted, jointed, and glued firmly 
together. This combination is, be- 
sides, strengthened by two circular 
plates of iron, being laid one on 
each side, and united, by means of 
screws, with every individual piece 
of wood composing the glaze-wheel. 
Square holes are made through these 
plates for the axis to lodge in, and, 
when wedged tight upon it, the peri- 
phery ana sides of the glaze-wheel 
may be turned truly, which com- 
pletes it for use. 


IMPROVEMENT IN DRAWING IRON 
AND STEEL WIRE. 

The acid liquor used in pickling 
iron-njre during the drawing of it, 
requiring to lie warmed, at an emi- 
nent manufactory, ingots of brass, 
lying at hand, were accordingly 
heated red-hot and quenched in the 
liquor; the consequence of this was, 
that a portion of the copper in the 
brass became dissolved in the liquor, 
and was precipitated upon the surface 
of the iron- wire pickled in it. It 
was found that the wire thus coated 
passed through the holes in the platds 
with remarkable facility, it requiring 
to be annealed much less frequently 
than before, owing, no doubt, to the 
copper preventing the action of the 
plate upon it, so as to gall or fret it, 
and, in fact, lubricating it as it were. 
The head of this manufactory has 
since constantly availed himself of 
the use of a weak solution of copper 
in iron and steel wire drawing. The 
slight coat of copper is entirely got 
rid of in the last aunealing process. 


MODE OP MAKING ITALIAN WIRE- 
DRAWING PLATES. 

A piece of plate-iron is formed 
into a sort of shallow box or tray, its 
edges being bent or turned tip at 


right angles all round. This case is 
then filled with broken pieces of cast 
iron, and heated to a welding heat, 
when it is well hammered ana firmly 
united to the iron. The holes are 
then punched through it from the 
back, the face of it being thus formed 
in the cast iron. 


IMPROVED BELL-CRANK. 



Sir, — Having an order some time 
ago to hang a Bell, that required 
twelve Cranks to convey the wire 
round a circular wall, as represented 
in the prefixed sketch, I found each 
crank corresponding with that marked 
DB, to act very ill, owing particu- 
larly to its having to lift before it 
could pull. It struck me that I could 
introduce an improvement ; I there- 
fore made a model of a new crank, 
of the shape described CE, and had 
several cast from it, and put up, 
when I found that they performed 
extremely well. Indeed, they can 
be used either internally or exter- 
nally, by making use of a proper 
pillar, or adding a longer shank to 
the cranks. 

I am. Sir, yours, &c. 

, A Country Smith. 

Description of the Drawing . 

A the supposed wall. 

BB the wire. 

C a piece to act on a rivet as the wire 
pulls. 

EG the shank or plate to fix the 
crank. . 

SHOE -LAST-MAKING MACHINE. 

The Quebec Gazette informs us 
that “ a very ingenious machine for 
making Shoe-lasts has lately been 
made by Mr. Byrne, of the Settle- 
ment of St. Patrick, on the River 
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J aeques Cartier. The machine moves extensive application, and its forming 
bn the principle of the common the ^hoe-last complete, which the 
turning lathe, in the present instance reader knows is of a very irregular 
by horse power ; ana what it is re- shape after the common process of 
markable for, is its simplicity, its turning.” 


THE BALANCE QUESTION. 



Sir, — I t Is a well-known essential pro- pressing in the direction CA, which last 
perty of all levers, that the momentum, pressure swings the scale. A, out of the 
or moying force of the power, is equal perpendicular, and holds it there as long 
to the momentum of the resistance; or, as the pressure is continued; and this. 
In other words, a weight, W, of one they will readily perceive, is equivalent 
thousand pounds, suspended one foot to removing the point of suspension of 
from the fulcrum or centre of motion, that scale farther from F. Any pressure 
C, will be balanced by a weight, B, of in the direction AK will have a similar* 
one hundred pounds, suspended ten feet effect. The pressure, then, does not 
from the ceutre of motion, C. Now, increase the weight, but only alters the 
suppose W moves through one inch, B position of it ; hut to those less used to 
moves through ten inches, aud the pro- these matters I will endeavour to make 
duct of the weight, multiplied by the it still clearer. 

space it has passed through, is mani- It will be very readily acknowledged, 
festly equal at each end. that when a man presses upwards, the 

But G. B.’s level* is the reverse of this : , ground, or whatever else he stands on, 
he says, when the man “ presses with a has to sustain his weight, and the pressure 
force of thirty pounds midway between caused by the force he exerts, and the 
the pivot aud the point of suspension, point agaiust which he presses upwards 
he throws thirty pounds additional weight nas to sustain the pressure caused by his 
on the scale, whilst his pressure upwards exertion only; it is plain, then, when either 
will produce a force of fifteen pounds the ground or the point above yields to 
only, ou account of the leverage. Now, the force the man exerts, (hey are sepa- 
when the scale and one end of the beam rated, and move in opposite directions ; 
begin to descend, the point which sus- but G. B. makes the scale ou which the 
tains least pressure (according to G. B.) man stauds descend by his pressure, and, 
moves through least space, which, if it by some unaccountable means, the scale 
were a lever, would be impossible. beam, against which the upward pressure 

I need not stop to remiud your inecha- is exerted, follows in the same direction* 
nical friends, that any force exerted in it is evident, therefore, that any extend- 

the direction AB, the intensity of which ing force actiug between the points A and 
force is measurable by the lme AB, is B, in the direction AB, endeavours to 
resolvable into the forces, BC, pressing separate the points A aud B, and couse- 
in the direction BC, and endeavouring quently to destroy or overcome any force 
to separate the points A and G, and CA acting in the opposite direction s aud. 
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MEASURING ROUND TIMBER. 


upon a little consideration, it will be 
equally evident, that this is all which 
the force acting in the direction AB has 
the power of doing ; and while this is 
effectually resisted, that is* while the 
prints A and B are kept in the same po- 
sition in whicli they were before the 
force AB was brought iuto action, no 
alteration can be caused in the equili- 
brium of the scales by the action of the 
force AB. 

Will your intelligent Correspondent 
J. Y. oblige “ our practical men,** by 
helping them over the “ stumbling- 
block’Mie mentions in page 308. 

I am, Sir, yours, respectfully, 

Y. (a young Eugineer.) 


MEASURING ROUND TIMBER. 

Sir,— I beg to submit the following 
remarks on Measurage's reply, in your 
Magazine, Number 47, to my letter on 
Timber- measuring in a former Number. 
After calculating the contents of an ellip- 
tical tree, he says — “ This sufficiently 
proves the error of T. M.’s assertion, that 
a small variation from the figure of a 
circle would be uearly equal to half the 
excess of the cylindrical measure above 
the customary/* I asserted, that a small 
variation of any figure from that of a 
circle would cause the contents to be 
less, although the circumference be the 
same ; but I observed that trees in gene- 
ral were far from being round. Surely 
it must be understood, that by the vari- 
ation of trees from being truly circular, 
was not meant a small oae. Another thing 
I mentioned was, that hollow parts are 
frequently found on the surface of trees 
(which, 1 repeat, are very frequeut) . This 
Measurage lias taken no notice of. I then 
said, “ these two % in a quantity of timber 
of different shapes, may be nearly equal 
to half the excess.** This supposition is 
very different from asserting, as Mea- 
surage says 1 did, that a small variation 
from the figure of a circle would he so. 
Let the reader, if he pleases, turn to my 
letter, and judge if what Measurage has 
said as above is right or wrong. His 
elliptical tree contains only one foot 
eight inches less than the circular tree of 
the same length and girth first specified 
by him. I beg to say there is no tree 
truly elliptical, but there are many in a 
hundred more unequal in their dimen- 
sions than the one he mentions, and, 
from their irregular form, their real con- 
tents are much less than he has stated. 
Trees (of which I know there are some) 
approaching to a triangular shape will 
contain much less in proportion to then- 
circumference than those nearly ellip- 
tical. By finding the contents of a sup- 
posed triangular tree* .the contents of 
one approaching to a triangular shape 


may he found nearly. Suppose a tree kt 
the shape of an equilateral triangle* 
whose side is 16 inches, the circum- 
ference 48, at 40 feet long, the customary 
girth measure is 40 feet, while the true 
contents are only 30 feet tt Inches, which 
is 9 feet 3 inches less than the customary 
measure makes it. The supposed circu- 
lar tree, of 40 feet long ana 48 inches 
circumference, contains 10 feet 11 
iuches more than the customary mea- 
sure makes it. Now, if the naif of 
these two differences he added to the 
true contents of the triangular tree, or 
deducted from the true contents of the 
circular tree, the remainder, or sum, 
which is the same, may be supposed to 
be the true contents of a tree approach- 
ing as near in shape to a triangle as to a 
circle, and will be found to he 40 feet 
10 inches. Here almost all the excess of 
cylindrical measure, above custoinary, is 
gone. 

Measurage calls the variation of his 
ellipsis from a circle a great one, hut the 
above appears to be a much greater. The 
ellipsis being a regular curvifineal figure, 
does not greatly vary from a circle, but 
contains more within its circumference 
thap any other figure of the same pro - 
portion and if there is no great differ- 
ence in its diameter more than any other 
figure, except the circle or regular poly- 
gon. Nearly one-sixth of the excess is 
gone in the elliptical tree, while it ap- 
i>eara there is more, than nine-tenths. , of 
it gone in a tree approaching as pear in 
shape to a triangle as to a circle, fn a 
tree, the right section of which is as 
near to a parallelogram as to a circle, 
chit-half of it will be gone in a tree 
nearest the circle, perhaps one-eighth. 
Now, taking a number of trees of differ* 
eut irregular forms, of which there is 
not one truly elliptical or circular, not* 
many nearly so, and also taking the hol- 
lows iuto the account, which Measurage 
has not done, I will leave the reader to 
judge if the average loss may not be 
nearly equal to half the excess of cylin- 
drical measure over customary, 

Measurage says, he endeavoured to 
show the fallacy of the common method 
in such a manner that the most illiterate 
mechanic might understand it, and not 
continue to make use of one so very er- 
roneous without kuowing it to be so, 
The most illiterate mechanic could have 
understood nothing else from the con- 
tents of a tree given by Measurage, and 
from the diagram accompanying it, but 
that all trees were correctly circular, 
Now, Measurage has admitted, with 
regard to the elliptical tree and to one 
nearly cylindrical, that they are not so. 
and, consequently, he must admit that 
the most illiterate mechanic, by follow- 
ing his rule, would be led into a method 
in every iustance erroneous, and 1 will- 
venture to assert, in some, very much so. 
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Measurage speaks, too, of calculating 
the weight of trees from their measure, 
and asks, how is it possible to calculate 
the weight with any exactness, if mea- 
surers have not a correct method of ascer- 
taining the quantity ? If Measurage will 
set the hewers to hew off my errors, and 
reduce the tree to an octangular or some 
other regular form, he then may come 
at the actual quantity left in it, and cal- 
culate the weight by having a correct 
method to ascertain the quantity; but, 
as to a tree in its natural shape, he has 
shown no method to calculate with any 
exactness either the one or the other. 
Witness his tree 18 feet long and 148 
inches in circumference, nearly cylin- 
drical, and containing 190 feet nearly ; 
it may be within six feet, or within three, 
he is not quite certain. Admit the tree 
to be (as many are) very far from being 
cylindrical, then its contents would be 
very far from what is above specified- 
how far is not quite certain. I have fol- 
lowed the dimensions and contents of 
the above tree as they are stated, but I 
beg leave to say there is a mistake in 
One or the other. A cylinder 18 feet 
long, and 148 inches in circumference, 
contains within two inches of 218 feet. 

From Measurage's last description of 
trees compared with his first, it would 
almost seem that a country mechanic 
had told or reminded him of something 
he did not know or think of before, if 
his judgment as a timber-measurer did 
not alter the case. I do not doubt his 
abilities, but I know not how to recon - 
qile his assertion respecting a tree 40 feet 
long and 48 inches in circumference 
frith his practical knowledge of timber. 
If what m used as timber, and what is 
Only fit for the fire, has nothing to do 
with finding the total quantity of timber 
in a tree, it certainly ought to be of 
some consideration between the buyer 
and the seller. It is also clear that, not- 
withstanding the particular purpose for 
which -any tree may be measured, the 
general purpose of timber-measuring is to 
ascertaiq as nearly as possible the quan- 
tity to be sold and bought; and any new 
method of measuring, when understood 
and approved, would become that of the 
buyer and seller, I never asserted that 
the customary method is correct; 1 know 
it is not so ; ‘but I am quite as certain 
that the cylindrical method first at- 
tempted by ’Measurage would be incor- 
rect in every tree, and in many trees 
more erroneous than the customary. 
No particular tree, be it of the most irre- 
gular growth, or that nearest in form to 
a cylinder, can be a criterion for ascer- 
taining the quantity of timber contained 
in a number of trees of different forms, 
nor do I know of any correct method of 
doing it. 

To conclude, as Measurage tells me,, 
iji French, that he is a young man, I beg 


to inform him, in English, that 1 am an 
old one $ and if he can find a new sys- 
tem of timber- measuring which shall be 
approved by all parties in preference to 
the old, 1 hope he will enjoy the credit 
of it ; but it must not be that of mea-» 
saving timber trees as cylinders. I now 
bid him and the subject farewell. 

I am. Sir, 

Your obedient servant, 

R..., , Nov. 1824, T.H. 


PLATING WOOD. 

The Parisians have introduced an 
entirely new mode of polishing, 
which is called plaquey, and is to 
wood precisely what plating is to 
metal. Water may be spilled on it 
without staining, and it will resist 
scratching in the same degree with 
marble. The receipt for making it is, 
as follows : — 

To one pint of spirits of wine add 
half an ounce of gum shellac, half 
an ounce of gum lac, half an ounce 
of gum sandric ; placing it over a 
gentle heat, frequently agitating it 
until the gums are dissolved, when 
it is fit for use. Make a roller of 
list, put a little of the polish upon 
it, and cover that with a soft linen 
rag, which must be slightly touched 
with cold-drawn linseed oil. Rub 
them in the wood in a circular di- 
rection, not covering /too large a 
space at a time, till the pores of the 
wood are sufficiently filled up. After 
this rub in the same msumer spirits 
of wine, with a small portion of the, 

E olish added to it, and a most bril- 
ant polish will be produced. If the 
outside has been previously polished, 
with wax, it vyill be necessary to clean 
it off with glass paper. 


PRECIPITATION OP SOLID COPPER. 

Generally, copper, when precipi- 
tated from any solution, is in tne 
state of a very fine powder, without 
any sort of aggregation. But M. 
Clement has lately informed the 
editors of the “ Annales de Chimie 
et Physique,” that in a manufactory 
of vinegar from -wood, near Paris,' 
in which sulphate of copper is used in 
solution, the copper is frequently 
deposited from this solution in a 
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state of aggregation. M. Clement 
possesses specimens which weigh 
more than 75 grammes. On the 
part where they have been deposited 
they assume the appearance of the 
wood against which thev lay, but on 
the exterior jiart thev have a crys- 
tallized appearance. When filed, they 
are very brilliant, like copper which 
has been melted, and their specific 
gravity is not less than such copper. 


HINT TO WORKING GOLDSMITH8. 

Sir, — Observing in your valuable 
Magazine descriptions of two ma- 
chines, one to enable shoemakers, 
and the other to enable tailors, to do 
their work standing, l am induced to 
suggest a similar contrivance for die 
convenience of goldsmiths. Being 
one of the latter trade, 1 know the 
injurious effects of sitting all day, 
and am therefore doubly anxious to 
remove them. , Generally speaking, 
we find mechanics pale and meagre 
in countenance ; and this we may 
reasonably ascribe to their being con- 
fined in unwholesome workshops' 
amidst charcoal fumes, the smoke of 
lamps, &c. All this is unavoidable, 
but sitting is not ; from which perni- 
cious custom, weak knees, weak loins, 
round shoulders, crooked legs, con- 
traction of the chest, and difficulty 
of breathing, all originate, proving 
the death of some, and the misery 
of but too many. 

Shoemakers — indeed, every mecha- 
nic — ought to be obliged to the inven- 
tor of the Shoemaker’s Standing Ma- 
chine. In the course of twenty or 
thirty years, if this standing plan is 
followed, we may expect to see shoe- 
makers and other mechanics, who 

ursuc their occupations within doors, 

ecorne fine, well-grown, able, and 
hearty men, fit for soldiers and sail- 
ors, which now a-days every one 
knows they are far from being. 

I propose, for goldsmiths, to do 
away with stools altogether, and to 
use, instead of them, one, two, three, 
or more moveable steps. Some jobs 
require the workman to be more ele- 
vated, and in this way he may accom- 
modate himself .The boards,of course, 
would require to be raised much 


higher than they are now — to the 
height, perhaps, of the highest mail. 
It Is easy to see that this improve- 
ment would be attended with little 
expense or trouble. For the first 
week or so the workman would feel 
awkward, and grow much sooner 
tired; but after a little while, I think 
he would feel no more inclination to 
sit than (as has been before observed 
in your Magazine) a blacksmith or a 
carpenter. 

A Goldsmith’s Apprentice. 

STEAM-ENGINE WITHOUT BOILER. 

The Newport (United States) Mer- 
cury states, that an experiment has 
rust been made in crossing Bristol 
Ferry with a Steam Engine without 
a boiler, invented by Mr. John Bad- 
cock. The experiment was com- 
pletely successful. The following is 
the description of the Engine : — 

“ The substitute for a ooiler of a 
ten -horse power engine consists of 
two sections of cast iron tubes, one 
inch thick, each 16 feet in length, in 
lengths of feet, and averaging 
If inch bore, and containing about 
3 gallons, placed horizontally in a 
small furnace, 3£ by 4| fiet and 
3 feet high. The end of one tube 
enters into the top of a cylinder 
6| inches in diameter ; the end of 
the other enters into the bottom ; the 
other ends go out on opposite sides 
of the furnace, and to each is attach- 
ed a small forcing pump, one inch in 
diameter, and they are alternately 
worked by gearing attached to the 
cross head. The cylinder is also en- 
closed in the furnace, and the length 
of the stroke of the piston is 2 feet 
2 inches." The motion is communi- 
cated bv shackle bars in the usual x 
way, anil there is no variation from 
the* common construction of a high- 
pressure engine. To set it in motion, 
a fire is made in the furnace with a 
few sticks of small wood, or half a 
bushel of coal, and when the tubes 
are heated, only three cubic inches 
of water are injected from the forcing 
pump upon the hot iron, and it is in- 
stantly converted into steam ; a valve 
at the same time being open into the 
cylinder, it forces down the piston ; 
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the other pump then forces the same 
quantity into the tube ; another valve 
is opened, and the piston ascends ; 
and it continues to operate with una- 
bated vigour as long as it is sup- 
plied with water. The number of 
strokes made by the piston in a mi- 
nute is about 40, while propelling 
the boat ; and the quantity of water 
then used is only a gallon in four mi- 
nutes. It is necessary that it should 
be fresh water, as the tubes are so 
small that they get clogged by either 
salt or sediment ; but tnis is no ob- 
jection, as by adding a condenser, 
nearly the whole can be retained, 
and we believe it will be found to 
combine the four requisites, cheap- 
ness, simplicity, strength, and uti- 
lity, of a perfect machine. The 
whole space occupied by it does not 
exceed that of a small tea-table ; 
and the power may be indefinitely 
enlarged without much increasing 
the size, and with few alterations it 
can be easily adapted to any engine 
now in use. ,, 


THE QUESTION IN SCIENCE. 

Sir, — I feel obliged by the an- 
swers of J. G. p. -3/9, but cannot 
think they afford the information the 
questions solicit. I am ignorant how 
change of density lessens weight, as 
the particles of the air must, under 
compression, be in contact ; of course, 
the quantity of matter, however dif- 
ferent the size of the particles may 
be one time and another, must al- 
ways be the same in a given space. 
I am at a loss also to conceive how 
temperature lessens weight, or how 
the same quantity of matter, were it 
ever in agitation, could be attracted 
by the earth with less force for being 
hot. In fact, the momentum of a 
falling body would be nothing less, 
were the body absolutely red hot. 
Again, “ new properties arising 
apaong elements by intermixture,” 
whence come they ? or, can one par- 
ticle part with, or even communicate, 
any portion of its properties to ano- 
ther? I believe not. Sir Isaac Newton 
says, matter is unalterable, otherwise 
the elements would become worn out 
and nature changed. He says, like- 
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wise, that matter possesses inertia ; 
of what use then would properties be 
without ability to make any use of 
them ? Perhaps J. G. will be kind 
enough to show wherein these mis- 
takes lie. C. D. Y. 


WHY ARE WE WARMEST WHEN 
ASLEEP ? 

Sir, — Notwithstanding I have been 
in the habit of sleeping every night 
and waking every morning all my 
life, it has but lately occurred to me 
that I must be vastly warmer when 
asleep than awake. I am aware how 
useless it is to send any communica- 
tion to your popular Magazine that 
is not- somewhat scientific ; but I pre- 
sume the subject of my inquiry is at 
least as much so as the Raw and 
Boiled Egg proposition, p. 374; 
of which, one way or another, 
(whenMr.Dixon generously furnishes 
his illustration), I hope to make 
a rational meal. Give me leave, 
then, Sir, to ask, whether there is 
any thing but- what is natural, or 
being natural, that does not take 
place according to the laws of nature, 
from which alone we derive our prin- 
ciples of science ? Is not that most 
agreeable knife-and-fork exercise, 
which is practised daily between 
whiles, performed on the principle 
of the lever ; and that of tenanting 
and un tenanting the bowels, as Sancho 
phrases it, promoted by the human 
frame being a galvanic system in it- 
self ? May not, in like manner, sleep 
be a galvanic operation of some kind ? 
Still, however, I cannot account for 
sleep being so productive of heat as 
it is. Every one knows that it be- 
comes less after waking, and that 
without any change in covering, cur- 
tains, or the like. Will some of 
your learned correspondents be kind 
enough to solve the problem ? 

pALORIC. 

CASHMERE SHAWLS. 

Most of these articles are exported 
from Cashmere in an unwashed state, 
and fresh from the looms. Sixteen 
thousand looms are supposed to be 
in constant motion there, each of 
them giving employment to three 
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men, whose wages are about three 
pice a-day. It is calculated that eighty 
thousand shawls are disposed of an- 
nually. The wool from Thibet and 
Tartary is the best, because the 
goat which produces it thrives better 
there : twenty-fbttT pounds weight of 
it sells at Cashmere, if the best sort, 
for twenty rupees ; an inferior or 
harsher kind may be produced for 
half the money . The wool is spun 
by women, ana afterwards coloured. 
When the shawl is made, it is carried 
to the custom-house and stamped, 
and a duty paid agreeable to its tex- 
ture— one-fifth of the value. The 
persons employed sit on a bench at 
the frame, sometimes four people at 
•each frame ; but if the shawl is a 
plain one, only two. A fine shawl, 
with a pattern all over it, takes nearly 
•a year m making. The borders are 
worked with wooden needles, having 
a separate needle for each colour. 
There is a head-man who superintends 
and describes the pattern. The rough 
aide of the &awl is uppermost while 
manufacturing. 


ROOFING PUBLIC ROADS. 

A writer in the Kentucky Argus 
recommends that public roads should 
be covered with roofs from town to 
town, similar to rope-walks. He says, 
“ it will be necessary to use cedar or 
locust posts, or stone pillars, every 
fifteen to twenty feet on each side of 
the road $ on these put your plates 
and rafters, and cover the roof with 
good oak or ash boards (shingles) 
about three feet long, well nailed on/’ 
By thus keeping the road perfectly 
dry, the writer thinks it would last a 
long time. “ The advantages and 
comforts of such a road,” fie adds, 
“ would be unequalled upon earth. 
The traveller, in winter, could pursue 
his journey upon a smooth, dry, firm, 
summer’^ road, and would be per- 
fectly secure without the encum- 
brance or expense of leggins or an 
'umbrella; in summer be would be 
protected from the scorching rays of 
the sun, and the drenching showers 
if rain ; he would also be relieved, 
in a great measure, from the suffo- 
cation of the dust, which is produced 


by cutting up the roads while wet, 
and pulverizing the clods when dry.” 
It is supposed that a roof would/with 
little repair, last upwards of twenty 
years, and, for that length of time, 
*ave all labour on the road. 


AMERICAN DOMESTIC SPINNER. 

A new domestic machine for Spin- 
ning Wool, Cotton, Flax, &c. has 
been introduced into the United 
States, of which a Correspondent at 
New York speaks thus highly : — 

“ The advantages of this machine are 
such as must recommend it to every 
one who examines it. Besides a great 
improvement in the finish and texture of 
cloth manufactured from yarn made by 
this machine, it will, in spinning 100 lbs. 
of common, or 50 or 60 pounds of fine 
wool, clear itself ; for it is calculated that 
a run and a haTf can he spun in a day by 
an ordinary spinner on each spindle ; and 
as there are 10 spindles attached to the 
machine, it would make 15 run a day* 
or 90 runs in a week— so that there would 
be a difference in favour of this machine 
of 78 runs a week over the common me- 
thod of spinning. It would thus require 
but a fortnight or three weeks to clear 
the first cost of the machine; and any 
person can easily calculate what an Im- 
mense saving or time and labour there 
would be in tne spinning of great quanti- 
ties of wool, cotton, flax, &c. 

“ The peculiarity iu the manner Of ope- 
ration of this machine consists in its having 
a large pulley substituted in the room of a 
common spinning-wheel (as in Brown’s), 
which pulley is belted to a small pulley at 
the bottom, and the speed is increased 
by a larger pulley on the same shaft, that 
is beltea to the whirl which carries the 
ten spindles. In this machine the rolls 
are placed ou an apron, and a small 
roller keeps the rolls from falling (in 
case the thread breaks) when the Jaws 
or gripe are open, like that of the com- 
mon billey: but in Brown’s the rolls 
fall to the floor when the threads break ; 
and a ratchet causes the apron to turn 
when the carriage is sliding down, till 
the goage strikes a projecting piece of 
iron, and the jaws or gripe are instantly 
Closed by small levers at each siae, to 
which are attached small weights by a 
cord passing over rollers, which keep the 
jaws closed perfectly tight. The guage 
can be easily altered by auy one, so as to 
let out more or less of the roll, as ac- 
cording to the judgment of the spinner 
it may require. The thread is also guided 
on to the spindles in a different way : in- 
stead of hating to reach up as high as a 
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person can to lay hold of a handle, the 
lever is within convenient reach of the 
smallest person, who is to bear it down 
slightly. By lifting this same lever up, 
the jaws or gripe are thrown open, and 
the rachet is thrown into gear. A creel 
is also placed at the bottom for doubling 
and twisting carpeting or stocking yarn. 
Any person can be taught how to spin 
With this machine in an hour or two, so 
as to need no further instruction. The 
price of the machine, including the ap- 
paratus For doubling and twisting yam, 
is only 30 dollars.” 


PYROLIGNEOUS ACID. 

. Two specimens of meat were, some 
-time ago, exhibited at a Meeting of 
the Philosophical Society, White- 
haven, which had been prepared with 
Pyroligneous Acid on the /th of Sep- 
tember, 1819. One of the pieces 
had been taken to the West Indies 
to try the effect of the climate, and 
the other was hung up at home. 
After the lapse of fifteen months 
(i. e. January, 1821) they were tasted 
by all the Members of the Society, 
and found to ha perfectly sweet, 
fresh, and fit for use. 

. A Mr. Houston, of New York, 
with the view of satisfying himself 
on the subject, caused six pieces of 
beef usually selected for smoking, 
and weighing about fifteen pounds 
each, to he cured with salt, saltpetre, 
and sugar, in the ordinary way ; and 
when they had been about four weeks 
fei the pickle, they were taken out 
and hung up for twenty-four hours, 
after which they were moistened by 
a brush with nearly a quart of the 
acid. In a few days they had all the 
appearance of smoked beef, and 
when cut in slices, no difference 
whatever could be discovered be- 
tween them in flavour or taste. Some 
hams and tongues, prepared in the 
same manner, showed a similar re- 
sult. 

“ In point of economy,” says Mr. 
Houston, ** the difference in the two 
modes is very striking. The expense 
of smoking a hundredweight of meat 
is 371 cents ; the cost of the acid 
For the same quantity is only six 
eents. But what is of still greater 
Importance is, that when meat re- 
turns from the smoke-house, it ge^ 


nerally weighs about a third less than 
went sent thither. Prepared with the 
acid, no diminution m the weight 
takes place ; while the juices of the 
beef and hams which are dried up by 
the fire of the smoke-house are en- 
tirely preserved in the new process. 
Add to this, that in using the acid 
there is no danger of the meat being 
changed, or of its passing through 
the hands of persons who may not be 
altogether attentive to cleanliness—* 
considerations which ar6 of no .small 
importance to those who are careful 
in regulating their household affairs.” 


INQUIRIES. 

HO. 108.— PRODUCTS OE COAL TAR. 

Sin, — Joining heartily in the wish 
that your valuable Magazine may be 
(as your Correspondent Niloc Esor 
expresses it) “ useful in bringing to 
light many valuable secrets, which 
are at present in the hands of a few 
mercenary individuals,” l take ad- 
vantage of it to beg any of your Cor- 
respondents will answer the following 
questions : — 

What is the preparation from coal 
tar which is called petroleum ? — and 
Whether it be the same article called 
coal oil, spirits of tar, and essential 
oil of tar ? — for by all those names I 
have heard it named. 

Whether it be not the same fluid 
which has been used for lamps ? 

And, lastly, where this spirit of 
essential oil of coal tar can be pro- 
cured i 

I am. Sir, 

Your obedient servant, 

T. Retrap. 

NO. 109. — CUTTING SCREWS. 

Sir, — I should feel .extremely 
obliged to any of your Correspond- 
ents to solve tne following difficulty ; ‘ 

Having a Screw to cut, about a 
foot long in the thread, I have found, 
after repeated trials, that both the 
top and bottom ends are by much 
the largest. Now, as I have no re- 
gulator or machinery for cutting 
screws but the common stocks ana 
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dies, such as smiths use, I should 
be glad to hnow the reason why the 
middle is smaller than the ends ? — 
and if any method can be used to 
make the screw the same size the 
whole length, as that is desirable for 
tile object wanted ? 

A Juvenile Reader. 

Woolwich. 


NEW PATENTS.’ 


To Edward Lees, of Little Thnrrock, 
Essex ; and George Harrison, brick- 
maker, of the same place ; for a new 
and improved method of making bricks, 
tiles, and other articles manufactured 
with brick-earth. Dated February 1.— 
To be specified in six months. 

To John Thin, of Edinburgh, archi- 
tect ; for a new method of constructing 
a roasting-jack. Dated February 1. — 
In two months. 

To Samuel Crosley, of Cottage -lane, 
City-road, Middlesex, gent. ; for a cer- 
tain apparatus for measuring aud regis- 
tering the quantity of liquids passing 
from one place to auother. Dated Fe- 
bruary l.— In six months. 

To Samuel Crosley, of Cottage-lane, 
City-road, gent.; for improvements in 
the construction of gas - regulators or 
governors. Dated February 1. — In six 
months. 

To John Heathcoat, of Tiverton, 
Devon, lace-manufacturer ; for certain 
improvements on the method or methods 
of manufacturing silk. Dated February 1 . 
— In six months. 

To Timothy Bui*s tall, of Bankside, 
Southwark; and John Hill, of Green- 
wich, engineers; for a locomotive or 
steam carriage, for the conveyance of 
mails, passengers, and goods. Dated 
February 3. — In six months. 

To George Augustus Lamb, of Rye, 
D. D. ; for a new composition of malt 
and hops. Dated February 10. — In six 
months. 

To Richard Badnall, the younger, of 
Leek, silk-manufacturer ; for certain im- 
provements in the winding, doubling, 
spinning, throwing, or twisting of silk, 
wool, cotton, or other fibrous substances. 
Dated February 10.— In six months. 

To Edward Lees, of Little Thurrock, 
Essex, publican ; for certain improve- 
ments in water-works, and in the mode 
of conyeying water, for the purpose of 
flooding and draining lauds ; which said 
improvements are also applicable to 
various other useful purposes. . Dated 
February 19. — In six months. 

To Thomas Masterman, of the Dolphin 
brewery, Radcliffe, Middlesex; for an 


apparatus for bottling wine, beer, and 
other liquors, with increased economy 
aud dispatch. Dated February 19.— In 
two months . ' 

Tu Edmund Lloyd, of North End,. 
Fulham ; for a new apparatus from which 
to feed fires with coals and other fuel. 
Dated February HW-In two months. - 

To Benjamin Farrow, of Great Tower- 
street, London, ironmonger; for an im- 
provement or improvements in buildings, 
calculated to render them less likely to 
be destroyed pr injured by fire than 
heretofore. Dated February 19.— In six 
months. * . 

To Jesse Ross, of Leicester, hosier : 
for a new apparatus for combing and 
straightening wool, cottou, and other 
fibrous substances. Dated February 19. 
—In six months. 

To Jacob Mould, of Lincoln's Inn- 
fields, Middlesex, Gent.; who, in con- 
sequence of communications made to 
him by a certain foreigner residing 
abroad, is In possession of certain im- 
provements in fire-arms. Dated Fe- 
bruary 19. — In six mouths. 

To Henry Burnett, of Arundel, Sussex, 
Gent. ; who, iu consequence of commu- 
nications made to him by persons re- 
siding abroad, is in possession of certain 
improvements in machinery, for a new 
rotatory or eudless-lever action. Dated 
February 19. — In six months. 


CORRESPONDENCE. 


E. J.’s communication and model we 
are unable to comprehend. Its object 
requires some elucidation. 

• Snug’s last communication is intended 
for insertion. 

How long will the paper of Amicus be ? 
Oar decision as to its insertion will de- 
pend much on that' circumstance. 

S. L. D. — They are not yet awarded. 

Communications received from— Mr. 
Combes— Mr. Pasley— A Subscriber — 
Mr. Andrews— S. Cooper — Plumbago — 
H. Bloxam — D. F. G. — T. B. — Mr. James 
White— T. W. S,— Square— An Experi- 
mentalist. 

Erratum.— Tn the answer of Telloc 
Trigger to the first question on Gunnery, 
p. 333, Number 81, for 3-8ths, read 
5-8ths bore. 


Communications (postpaid) to be addressed to 
the Editor, at the Publishers', KNIGHT and 
- LACEY, 55, Paternoster-row, London. 

JPriotedby B. Uenslev, Bolt-court, Fleet-street. 


Digitized by v^.ooQle 




iWcc6anits‘ JHagajitte, 

MUSEUM, REGISTER, JOURNAL, AND GAZETTE. 


No. MJ SATURDAY, MARCH 19, 1825. [Price id. 


u Until the present epoch the Sciences hare been the patrimony of a few; but they are already 
become common, and the moment Approaches in which their elements, their principles, and their 
most simple practice, will become really popular. Then it will be seen how truly universal their 
utility will be in their application to the Arts, and their influence on the general rectitude of the 
Mind.*— Condorcef. ' 



402 


IVORY PROFILE PORTRAITS — PRESSURE OF THE OCEAN. 


IVORY PROFILE PORTRAITS. 

Sir, — I am not enough acquainted 
with the ivory toy -trade to know 
whether “jish and counters,™ such us 
are used by card-players, are enough 
in request to make the following sug- 
'gestion of any advantage. Ivory 
profile portraits can be made, as 
counters, &c. if the artist is a good 
turner, or a good turner an artist. 
Thirty years ago I was enough of 
both to have made them ; but being 
well employed in painting, and fina- 
ing some considerable capital neces- 
sary to such a novel undertaking, I 
, proceeded no farther than one expe- 
rimental proof \ and thus the invention 
has rested with me. I understand 
that a complete set of counters or 
fish is nine dozen, and I calculate 
that 100 portraits (each a complete 
and interesting substitute for a fish 
or counter) might be turned out of 
one block ; so that 108 different pro- 
fits likenesses , 100 of each, would be 
completely produced by turning J08 
blocks, that would be 100 sets of 
counters, &c. The preparation of 
the blocks would be no difficult work, 
but I am incapable of giving a true 
estimate of the expense of the ivory. 
Each piece of ivory would be about 
the size of the first of the preceding 
figures, 100 of which will be glued 
up in each block, being first smoothed 
on both surfaces, as finished; and 
when the block is finished turning, 
the 100 profile counters of one per- 
son is complete, only by soaking it 
till the ivory will separate. -Thus 
100 times 108 portraits of the most 
distinguished persons might be had 
as two sets of counters, or a set might 
be formed altogether on a coloured 
ground ; and on any singular event, 
the hero of such might be published 
in this form within two or three days 
after the drawing is obtained. 

The second of the preceding figures 
exhibits a section of a quarter of a 
block, showing how the ivory, four 
pieces together, are to be distributed 
round the circle. The intermediate 
ieces, of the wedge form, must be 
ard, close wood. 

I am. Sir, 

Your obedient servant, 

O. 0. 


P.S. Should any principal be dis- 
posed to take my further expla- 
nation, you are at liberty to give him 

my address, * 


PRBWUflE ep THE OQftAtt. 

Sir, — I n your 80th Number a Cor- 
respondent requests to be furnished 
with some facts respecting the Pres- 
sire of the Ocean on Bottles submit* 
ted to its influence. I beg leave to 
refer him to the Imperial Magazine, 
for December, 1819, where he will 
find this subject treated of at length; 
and illustrated by a variety of expo* 
riments, wMefe, 1 make no doubt, he 
will find conclusive. The paper fa 
highly inte r est i n g , and were t not 
fearful of trespassing too much on 
your kindness, I would gladly trans- 
cribe the whole. As, however, some 
of your readers may not have an op- 
portunity of obtaining it, a general 
outline may not prove unacceptable. 

The experiments first detailed 
were made by the Rev. John Camp- 
bell and a friend of the writer, with 
a common bottle, corked and sealed. 
The results appear to be of two 
kinds : first, where the cork was 
forced into the bottle, and, secondly, 
where it appeared to be unmoved. 
With respect to the first, no difficulty 
will occur in accounting for the 
effect produced, as it is manifestly 
owing to the great pressure of water 
at 100 fathoms depth ; but, for the 
second, it is rather more difficult to 
account, especially < as it is stated 
that, in both cases, the bottle filled 
instantaneously. The Rev. John 
Campbell refers it to the “ porous- 
ness of the glass;” but to this opi- 
nion many forcible objections might 
be urged, the principal of which 
seems to be the sudden rushing in of 
the water, which is described as in- 
stantaneous. But before the. water 
could fill the bottle, the air must be 
allowed to escape ; “ and for this,” 
the writer observes, “ nothing short 
of hours, or days, or weeks, could 
be calculated upon, instead of any 
thing like a period that could be de- 
nominated sudden qr instantaneous.” 

The only method, therefore, which 
appeared of setting the question at 
rest, was to fry the experiment with 
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? vessel wholly formed of glass ; 
for this purpose, another friend of 
the writer, proceeding to Ceylon, 
was provided with two bottles, one 
hermetically sealed, and the other 
having a ground glass stopper ; the 
result of his experiments is like- 
wise communicated. The bottles 
were lowered to the depth of 100 
fathoms, and came up quite empty ; 
but, on a second trial, the one her- 
metically sealed appeared to have a 
flaw in it, and it was, in consequence, 

- three-fourths full of water, which 
escaped on its being drawn up.. This 
fact, however, will furnish an argu- 
ment rather for than against the 
general conclusion to be drawn. If 
the effect, at at first conjectured, 
were dependent on the porosity of 
the glass, the bottle would have been 
completely, instead of partially filled. 
The one provided with the glass stop- 
per came up empty, as before. 

The writer in question concludes, 
therefore, that the water gained ad- 
mission through the pores of the 
cork and sealing-wax, not of the 
lass. With this opinion I appre- 
end.th* generality of your readers 
will feel disposed to coincide $ *« al- 
though/* as he observes, H the case 
W still attended with singular pheno- 
mena.” 

.. } shall make no apology for the 
length of this communication, having 
abridged the article more than it 
deserves. The subject is certainly 
interesting, and did my leisure per- 
mit, I would gladly have bestowed on 
it that attention which it merits. 
Iain, Sir, 

Your obedient servant, 

N. R* 


SiR,r- ff A Constant Reader” re- 
quests a description of circumstances 
relative “ to the Corked bottle sunk 
in the ocean,” page 382 ; and being 
desirous of affording my limited in- 
formation, I willingly convey the 
result of my experiments, indulged 
(rather as pastime) iu ploughing the 
deep. 

I have taken the common beer 
bottle, bad it well corked, sealed, and 
coated, so as to be (as I thought) im- 
pervious, and affixed thereto a sound*. 


THK OCXAN. , 

ing line, with deep-sea lead attached, 
so balanced as, in one instance, to 
regulate the sinking bottom under- 
most — in the other the neck under- 
most : the depth they reached might 
be about 80 fathoms. Iu pulling 
them in again, the result was the 
same — both bottles being nearly full 
of water, and the corks forced out. 
I have pursued this fancy further, 
by trying the experiment with bottles 
hermetically sealed, having no aper- 
ture, similar in size to the soda-water 
bottles, and having the same rotun- 
dity of shape at each end. In some 
instances these bottles broke, in 
others they were hauled in with a 
half and even three parts filled with 
saline particles. The result in my 
mind was, that the porous quality of 
glass, thus exposed to pressure, suf- 
fered the fixed air to escape, and, 
from the like cause, admitted grosser 
particles. You must not expect a 
more scientific illustration from one 
who handles a Tar Brush, 

March 182?. 


Sir, — Having seen, in the Mecha-* 
nies' Magazine of March 7th, an in- 
quiry of a Correspondent relative to 
empty bottles being sunk in the sea, 
and the attendant effects, I have ven- 
tured to make a few remarks on the 
subject, your inserting which will 
oblige 

Your obedient servant, 

W.L. 

Red Lion* street, March 11th, 1825. 

During a voyage to the East Indies, 
being in a calm on the Line, we 
amused ourselves by the experiment 
of lowering a bottle, by meaps of a 
weight attached, to tne depth of 
about 60 fathojps, The cork had 
previously been driven in as tight as 
possible, and well sealed over with 
sealing-wax. After it had remained 
down about three minutes, it was 
hauled up ; the bottle was about half 
full, the water was quite salt, and 
the cork and wax as sound as before 
the bottle was lowered. It was then 
emptied, corked and sealed up closely 
again, and lowered to the depth of 
about 80 fathoms; after remaining 
about the same time as before, it 
2d 2 
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was liauled up, and the cork was 
found to have been forced into the 
bottle, which quite convinced me 
that the only possible way the water 
could have got into the bottle, in the 
first experiment, must have been 
through the cork. The superincum- 
bent pressure on the cork must have 
been very great, for, allowing a 
column of water, of the diameter of 
a common cork, and one inch in 
height, to weigh one ounce and a 
half at the depth of 60 fathoms, 
there would be a pressure of more 
than 400 lbs., and at the depth of 80 
fathoms, 540 lbs. Perhaps 1 mav not 
be correct in my calculations, but I 
should suppose I am rather under 
than over the mark. 

I have heard one of the officers of 
the ship in which I was, and on whom 
I could depend, say that he had 
varied the experiment by passing a 
sail-needle through the cork, close 
to the mouth of the bottle, so that 
the cork could not be forced in, and 
when it was drawn up it was found 
to be full of water. 

It has been remarked by some, that 
the filling of the bottle could be per- 
ceived by a sudden and increased 
weight, as though the water got in 
instantaneously ; but that cannot be, 
for a weight five times as heavy as a 
bottle of water can scarcely be felt 
at a depth of 60 or 80 fathoms. I 
should imagine the experiment might 
very easily be tried on shore, by sub- 
jecting an empty bottle, well corked, 
to a pressure equal to the weight of 
the water pressing on the cork in the 
above experiments. ' 

A glass globe, without any orifice, 
has been lowered into the sea, and it 
came up quite empty. 


MORTAR. 

Sir, — If a piece of Mortar, taken 
during the month of November from 
one of the piers or columns of St. 
Botolph’s Priory, Colchester, built 
in 1 100, will be of any use to your 
Correspondent who signs himself 
<c A Subscriber,” in yourMagazine, 
No. 78, February l§, 1825, I will 
send it to him on being made ac- 
quainted with his address. 


It would have been satisfactory to 
some of your readers if he had put 
his initials to his letter in the first 
instance, or is the “ Subscriber” the 
architect alluded to in the letter of 
Abel Handy, page 328, No. 77, 
and unwilling to afford any clew by 
which he may be known ? — Is the 
Church at Chelsea ? 

I am. Sir, yours, &c. 

A Subscriber. 

March 7th, 1825. 



RECEIPTS FOR LACQUER. 

Sir, — I send you two Receipts for 
Lacquer, which are the result of 
numerous experiments made by a 
gentleman who was a pupil of the 
celebrated Lavoisier. I wish your 
widely-circulated Magazine to be the 
means of communicating them to 
the practical mechanic, who will be 
the best judge of their real value, 
lam, Sir, &c. 

L. Lessur. 

Pale Tin Plate Lacquer. 
Strongest alcohol 4 oz. 

Powdered turmeric 2 drachms 

Hay Saffron 1 scruple 

Dragon’s blood, in powder, 2 scruples 
Red Saunders £ scruple • 

Infuse this mixture in the cold for 
48 hours, pour off the clear, and 
strain the rest, then add 

Powdered sheBac & oz. 

Sandrach 1 drachm 

Mastic 1 drachm 

Canada balsam, 1 drachm 

Dissolve this in the cold by frequent 
agitation, laying the bottle on its 
side to present a greater surface to 
the alcohol ; when dissolved, add 40 
drops of spirits of turpentine. 

Deep Gold Lacquer. 

Strongest Alcohol 4 oz. 

Spanish Annotto 8 grains 
Powdered turmeric, 2 drachms 
Red Saunders 12 grains , 

Infuse and add shellac, &c. as to the 
pale tin lacquer, and, when dissolved, 
add 30 drops' of spirits of turpen- 
tine. 

N.B. Lacquer should always stand 
till it is quite fine before it is used. 
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SQUARE AND CUBE ROOTS. 

— + 


Sir, — According to promise, I 
proceed to state my plan, on a fixed 
foundation, relative to the Square 
and Cube Roots, whereby any person, 
having a knowledge of simple mul- 
tiplication, may calculate his own 
tables with ease and dispatch. ' 

SQUARE ROOT. 

Although it appears that 3 is not 


the mean proportion exactly between 
2 and 4 in square measure, yet the 
square root proves that twice 2 is 4 
complete ; hence it follows that any 
iven number of squares, multipled 
y4, its product will answer to a 
double root. For example, I will 
begin with 64 squares, whose root 
is § :—r 



64...,. 

4 

• Root 

8. 

Squares.... 

. . , . 256. . . . i 
4 

..Root 

16, double. 

Squares.. .. 

. . • • 1024. ... 
4 

• •Root 

32, double. 

Squares. , , . 

....4096.... 

. .Root 

64, double. 


, 4 



Squares, • , • 

.. 16384...'. 

, .Root 

128, double. 


9 



Squares. ... 

..147453.... 

100 

..Root 

384, threefold. 

Squares. . • . 

..14745300.. 

..Root 3840, tenfold. 


GENERAL RULES. 

Any given number of squares, 
multiplied by 

4 will raise the root 2 fold. 


9 . . . •* 3 

16. 4 

25 ...... .. .... .... 5 

36 ................ 6 

49 7 

64 8 

81 9 

100................ 10 

400 20 


_ &c. &c. 


To find the root of 13, 15, 17, or 
19, say : For 15 the half is 7$; to the 
7 add the decimal fraction of 5-10ths; 
multiplied by itself will produce the 
squares for 7§- The fraction will 
cease when the root is 15. 

CUBE ROOT. 

As in the square, so in the cube ; 
the only difference is in the number 
of squares answerable to the roots. 
Anv given number, multiplied by 8, 
will produce a number of squares 
whose cube root will be double to 
the former. By way of example, 
I will begin with 216, whose root 
is 6 :-r 
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BRITISH BRANDY. 


Squares. • . . 

....216 

8 

.Root 

6. 

Squares.. •• 

.. 1728 

8 * 

.Root 

12, double. 

Squares. • • • 

13624 

6 

.Root 

24, double. 

Squares.. .. 

110592.. 

8 

.Root 

48, double. 

Squares. , . , 

884736 

WOO 

• Root 

96, double. 

Squares. . •• 

884736000 . 

8000 

.Root 

960, tenfold. 

Squares. * . . 

7077888000600. 

.Root 19200, twentyfold, 


GENERAL RULES. 

Any given number of squares, mul- 
tiplied by 

8 will raise the root 2 ibid; 


27 3 

64 4 

125 5 

216 6 

343 7 

512 8 

729 9 

1000 10 

&'c. &c. 


While I hope the youth at school 
will, receive, a. little instruction, I 
doubt not but your more learned 
leaders will perceive a key that will 
give a considerable opening to the 
Remaining nine powers. 

'■ I am. Sir, 

Very respectfully yours, &c. 

J. Sumpter. 

No. 3, King-street, Surrey-square, 
March 2, 1825. 


BRITISH BRANDY. 

Sir, —In answer to your Corre- 
spondent, “ No Chemist,” I will tell 
him that he may make a very potable 
British Brandy, by flavouring clean, 
rectified, British proof-spirit with a 


syrup made of French plums, boiled 
for some time, with the stones broken, 
to give it the flavour of the kernel. 
I could tell him what ingredients 
some of the distillers use for the same 
purpose, and I repeat that it is a 
moat “ abominable compound but 
I withhold the information, not be- 
eause I have more feeling for those 
gentlemen than for the mechanical 
and operative part of your readers, 
but because I* think that the infor- 
mation would not b< u eful, or rather, 
I should say, beneficial to them. 
Suppose,, for instance^ that I could 
tell, them how to make counterfeit 
half-crowns, which would pass for 
the current coin of the realm, do you 
think. Sir, that 1 should be rendermg 
a service to society by showing how 
it was to be done ? 

If any one doubts that there are 
such persons as Distillers’ Chemists , 
let him look into the Directory ; but 
if these gentlemen sell drugs and 
chemical preparations- to distillers, 
they cannot be held accountable to 
the public for the use that may be 
made of thein, atiy more than a gun- 
smith is who sells a pistol to a man 
who afterwards shoots himself or his 
friend with it. After all, I think the 
less b^ndy our operative friends 
drink, the better, whether French or 
British ; and if they are inclined to 
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irfcWj I would recommend them to 
brew beer, I meant no libel upon 
the taste of John Bull, when I as- 
serted that French brandy was co- 
loured with burnt sugar to please 
liim ; but sUeh k the fact, and 1 chal- 
lenge your Correspondent, whether 
Chemist or tv No Chemist,” to dis- 
prove it. 

I remain. Sir, 

; Your ancient friend, 

Bibo. . 

March 8th, I8& 


‘ apparent and true levels. 



A Level Surface is a surface that is 
equidistant from the centre of the earth - r 
thus, in the figure prefixed, the surface 
of the globe,* LMN, is level, because the 
distances, LO, MO, NO, are equal ; the 
surface, LMN, is therefore called a true 
level, in distinction from the line DMC, 
which is called an apparent line of level, 
because the distances,DO,CO,are greater 
than MO, and vet to the eye it appears 
strictly level. Now, in making a cauai 
of a mile iu length, a fall of eight inches 
is allowed, to reduce the apparent live of 
level to the curvature of the earth, . But 
supposing, in some part of the earth’s 
surface, an aqueduct, EDH, be con- 
structed, whose bottom should be an 
apparent line of level, as BMC 5 each 
bar, MB and MC, being (what it would 
he) a tangent to the earth’s surface, and 
that it be 5fJ miles in length, with its 
ends, KD and H, closed up. Fill this 
aqued&ct with water, and, upon the prin- 
ciple that water will find its level, what 
would the sttrfocq be ? Would the sur- 
face, of the water be a true level, as 
DKC, corresponding to the curvature of 
the earth's surface, LMN ? or would it 
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bg an apparent line of level, as XYZ, 
filling the aqueduct at an even depth all 
along, from one end to the other, as 
shown by the perpendiculars, pp , on the 
line DC. 

If this iuqtnry can be satisfactorily an- 
swered, several useful inferences might 
be drawn, which would materially assist 
the managers of Water-mills. 


MECHANICAL GEOMETRY— R ART III- 

Definitions . 

1* Proportion' is, geometrically 
speaking, considered the relation 
that one line or magnitude has to 
smother, or one surface or solid to 
another ; and, mechanically, is the 
comparison of the length of any rod 
t> r rule, the superficial contents of 
aay surface^ or the solid contents of 
any body, with anotner or others of 
different dimensions : thus, for in- 
stance, a rod of three feet is the third 
part of one of nine feet ; and we say 
the proportion of the two rods is as 
three to nine. Again, when a plank 
that contains one superficial foot, is 
compared with another of four feet, 
we say that these planks are in 
proportion to each other as one 
to four ; and, consequently, that the 
lesser is the proportion of 1 -4th. to 
that of the greater; and the same may 
be said respecting solids. 

This proportion of quantities, whe- 
ther lines, surfaces, or solids, is, in 
the language of geometry, called 
the ratio of quantises. 

2. The measure or quantity of any 
ratio is that number in arithmetic, 
er fine, surface, or solid, in geometry, 
which shows the proportion that any 
two numbers, lines, surfaces, or 
Solids, bear to each other : thus, if 
any two quantities, represented by the 
letters A andB, are in the proportion, 
for instance, of four to twelve, we 
know, that B is three times the di- 
mensions of A ; and this number 
is the measure or quantity of the 
ratio A is to B ; that is, A is l-3d of 
B > and then we say that the propor- 
tion or ratio of A to B is l-3d. 

3. Any three numbers, lines, sur- 
faces, or solids, are said to be in pro- 
portion , when the first is to the se- 
cond in the same proportion as the 
second is to the third : thus, if A, B, 
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C, represent any three quantities, ' 
their quantities are said to be pro- 
portional when A is to B in the same 
ratio as B is to C, and is usually 
written thus, A : B : : B : C. 

4. Any four numbers, lines, &c. 
are said to be proportional when the 
first is to the second in the same pro- 
portion as the third is to the fourth : 
thus. A, B, C, D, are said to be pro- 
portional when A is to B in the same 
ratio as C is to D, and is thus ex- 
pressed, A : B : : C : D. 

5. When three Quantities are pro- 
portional, the middle quantity, or, as 
it is commonly expressed, the middle 

* term,, is said to be a mean propor- 
tional to the other two quantities, 
which are termed the extremes : 
thus, if A,B,C, are proportional, B 
is' said to be a mean proportional to 
A and C. 

6. When four quantities are in 
proportion, the two middle terms are 
called the means, and the first and 
last' terms are called the extremes : 
thus, in the proportion A : B : : C : D, 
we call B and C the means, and A 
and D the extremes. 

There are two sorts of ratios or 
proportions ; the first rational , when 
the one magnitude : is contained 
any exact number of times in the 
other with which we are comparing 1 
it : thus, the proportion of a line of 
two feet to that of ten feet is a rational 
proportion, that is, the one is con- 
tained in the other exactly five times ; 
the other irrational , and is that when 
the two quantities We compare are 
not contained any exact number of 
times in each other: thus, when 
we compare the diagonal of a square 
with its side, we find that the side is 
not contained any exact number of 
times in the diagonal, for it is some- 
what less than three times the half 
of the side, and somewhat more than 
five times the fourth part of it ; and 
thus, when we can divide any quan- 
tity into any number of equal parts 
which will measure another quantity 
exactly, we say that the one quan- 
tity is commensurate to, or capable 
of being measured exactly by, the 
other ; and, on the contrary, when 
We are unable to divide any quantity 
into a number of equal parts which 
shall measure another quantity, we 


GAS-BURNER. 

say the quantities are incommensu- 
rate with each other, or the one is 
incapable of being measured exactly 
by tne other. 

8. In every right-angled triangle, 
that side which is opposite the, right 
angle is called the In/pothenuse , and 
the other two sides are called the base 
and perpendicular . 

9. In any other triangle, if we call 
any side the base, the other two sides 
are called the legs. 

10. In any triangle, the angle op- 
posite the base is called the vertex of 
the triangle. 

11. Any line drawn from the ver- 
tex of a triangle, perpendicular' to 
the base, is called the altitude, in 
height, of the triangle ; or, if this 
line falls without the triangle, as is 
the case when in any obtuse triangle 
the peipendicular is drawn from 
either of the acute angles ; then, if 
the base is produced till it meet the 
line from the vertex, it determines 
the altitude or height of the triangle. 

G. A. S., 

(To be continued.) 


MR. JENNINGS’S GAS-BURNER.' 



Our Correspondent, Mr. H. C. Jen- 
nings, has just enrolled a patent for a 
very ingenious appendage to a Gas-burner, 
for preventing the improper escape of 
gas, and the danger ana nuisance conse- 
quent thereon. It is constructed upon 
tne principle of two dissimilar metals 
attached together expanding differently 
under the same temperature, like some 
of the compensation balances attached to 
chronometers. The aperture through 
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which the gas rises from the pipe to the 
burner is to be closed when tne gas is 
not burning, by a ball resting in a con- 
cave socket at the top of the ajierture. 
This ball is suspended by a beut arm 
from a pin set in the top of the burner. 
Which arm is formed of two dissimilar 
metals, as two thin strips of brass and 
steel attached together by sliding joints. 

<* The pin supporting the arm being heated, 
communicates that heat to the two thin 
strips of metal, which, by curling up as 
they expand, draw the ball upon one 
side out of the socket, and thereby open 
the passage by which the gas proceeds to 
the burner. 

The first of the preceding figures shows 
a section of the burner with the improve- 
ment attached. The gas proceeding from 
the pipe Jbelow rises up the passage, a, 
of the fixed socket, cc, and would pass 
into the burner, but that the ball, b 9 
resting in the concave aperture at the top 
of the socket, closes the passage. In order 
to permit the gas to pass into the burner 
for the purpose of lighting it, the upper 
part of the burner must be raised ; tnis 
may readily be done, as the lower part 
of the burner slides in ihe socket, c c. 
Lifting up the burner, therefore, by the v 
hand, ^raises the ball, b , out of the socket, 

. and the -gas passes through the passage 
* a into 4 y and up the lateral tubes, ee 9 to 
the burnerl * 

When the gas round the burner has 
been on fire about a quarter of a minute, 
the pin, f 9 which is enveloped iu the 
flame, will have become hot, and this 
heat having communicated to the bent 
arm, g, that aim will curl up as shown 
by dots, in consequence of the different 
expansions of the two dissimilar metals 
of which it is made. The ball having 
been thus drawn aside from its seat, the 
burner may be let clown again to its for- 
mer position, and the gas will continue 
to flow through the passage as long as 
the arm rem'ams curled up by the expan- 
sion ; but when the flame is extinguished, 
the pin and the bent arm becoming cold, 
the ball will resume its former situation, 
and close the passage of the gas, even 
though the stop-cock had negligently 
been left open. 

The contrivance by which the gas is to 
be turned on and oft, that is to say, the 
stop-cock, will be best understood by re- 
ference to the horizontal section, fig. 2. 
The outer riug, c c , shows the extreme 
diameter of the socket iu which the 
burner slides up and down, as before 
said; in the low er cylindrical part of the 
burner, a recess, //, is made, extending 
. one quarter of a circle, with a pin, i, 
passing through the outer rim into the 
recess, for the purpose of confining the 
turning of the burner to that distance. 
In the centre of tins horizontal section 
. will be seen the circular passage, a , up 
„ which the gas rises from the pipe below; 


on the side of this passage a. lateral open- 
ing is formed for the gas to proceed into 
a semicircular recess , \ in tne lower cy- 
lindrical part of the burner. This recess is 
shown in fig. 2, as turned away from the 
lateral opening, as it would be when the 
the stop-cock is closed; but in the verti- 
cal section, fig. I, it will be perceived 
that the passage is open, the recess, k , 
being there opposite to the lateral open- 
ing ; and therefore in this position of the 
aperture the gas is allowed to pass from 
the lower passage, through the recess, k, 
into the upper part of the bnrner.' 

* By the contrivance first described,’ it 
will be seen that the aperture to the 
burner becomes closed \yhenever the 
light is extinguished, even suppdsiug the 
stop-cock is left open, and that by these 
means the great nuisance and danger 
^arising from the flow of the gas when not 
burning is hereby effectually prevented. 


SAFETY- FOR THE JIVING. 

Miseris succurrere disco. 

Sir,— I am astonished that, in an en- 
lightened country , like England, the un- 
tenanted habitation of life, should be 
more thought of than life itself. - The se- 
veral writers in your Magazine, who in- 
terest themselves more about what be- 
comes of a stinking carcase than a living 
soul, cannot think, with Homer, that 

The sage physician, skill’d onr wounds to heal. 
Is more than armies to the public weal ; 

else they would not employ their inge- 
nuity in finding means to check that 
science which a few years ago was in her 
high career — Witness the hills of mor- 
tality. I will venture to say; that no one 
who concerns himself so much about the 
destruction of tho'se necessary villains, 
called resurrection -men, has ever • had 
the misfortune to meet with such a se- 
vere accident as to require the utmost 
skill to preserve his life. He has never 
submitted to an operation where the de- 
viation of the knife a Hue to the right or 
left, must inevitably change the reason- 
ing, godlike form of man into a lump of 
corruption. 

The person who styled himself u A 
Medical Reader/* in Number fill, did not 
sign his name : he was right, for he is 
no surgeon, I am sure. In Number 72, 
a “ Lover of Justice” shows that he has 
a wise head and a good heart. “ Me- 
dicus” says, in the same Number, that 
every medical student ought to dissect 
two or three bodies before entering on 
hys duty as a surgeon. I do not hesitate 
to say, that it would be criminal, and 
show an incorrigible want, of principle, 
in any man who would dare to practise 
surgery, haying done no more than this 
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in the way of anatomy. To snch a man 
we soon might say — Surge tandem, car- 
mfex / 1 hold it impossible to learu ana- 
tomy without dissecting at least six sub- 
jects, sud just as impossible to become 
an adroit surgical operator, without cut- 
ting up ten or twenty more. 

iii Number 70, T. M. B. asks if no 
other plan can be adopted by our schools 
of medicine, whereby they may be sup- 
plied, than the present shameful custom 
which prevails ? I suggest one, which 
Would partially (1 believe soon entirely) 
do away with the British prejudice, 
“4hat it is better to be dissected by 
crawling worms than by the disciples of 
^Esculapius.” I believe, that if hospitals 
were established on such liberal princi- 
ples, that the patients could be supplied, 
not only with the common necessaries of 
life, but also with those little articles of 
want which are denied them elsewhere, 
such as tea, sugar, tobacco, snuff, &c. 
(when disease does not forbid the use of 
them) we should find plenty of the lower 
order to fill those hospitals where it was 
a known rule that the bodies of those 
who died'should be at the surgeon’s dis- 
posal. There are thousands of our poor 
Who have that philosophy which 1 have " 
witnessed for veara on the Continent 
/and where I have bought subjects at 
2s. 6d. and 3s. 4d. each, as often as 1 
pleased, whilst our professors in Eng- 
land were paying twenty guineas), that 
leads them to say, “ If you take every 
care of me during my life, you may do 
what you please with me after my death.” 

That we have not hospitals enough to 
.receive half of those wlio are afflicted 
with the most dreadful maladies, I had 


a most heart-rendiug scene, every Wed- 
nesday, to see the number of sufferers 
who could not be admitted, but were 
“ Cast abandon’d on the world’s wide stage,” 


not only writhing under the lash of ex- 
treme poverty, but also that of torment- 
ing disease; (loomed “ to drink the cup 
of baleful grief, and eat the bitter bread 
of misery.” 

He who says that medical men are not 
susceptible of sympathy, and 

“ Never muse on sorrow but their own,” 
should know the liberal subscriptions of 
English medical students to alleviate the 
temporary sufferings of their fellow- crea- 
tures on these occasions. 

I have frequently been shocked, in the 
hospitals of England, at the hypocrisy 
and inhumanity of those who called 
themselves the friends of a deceased pa- 
tient. i have known a poor wretch to 
. be left for weeks without seeing or hear- 
ing of these said friends, who might hare 
done much to soothe his bitiug misery, 
but who, on being informed of his death. 


would not hear of his being buried by 
that Charitable institution which found 
him unpitied and unheard, without a 
friend, without a home. 

As your useful Magazine is now circu- 
lated so freely, both among great and 
small, I trust that you will favour a con- 
stant reader by inserting what common 
sense has dictated ; and that some per- 
son, whose delight is tp do good, and 
who is more capable than myself of un- 
dertaking a cause which I have so much 
at heart/ will step forward and show by 
what means this plan can be brought 
into execution, which has for its object 
the perfection of medical and surgical 
kndwlege— consequently the happiness 
of mankind. Dam tpiro , tpefv. 

S. ELCUM, 

Member of the London College o t 
Sui^eons, and Cnuhiate of the 
University of France. 

No. 116, Black friars^road. 


BROWN ’8 GAS ENGINE. 

We copy the following impartial 
observations on the merits of this 
Engine from the Scotsman >— 

“ A very ingenious paper on this en- 
gine appeared lately m a cotemporary 
paper (the Caledonian Mercury), and on 
Wednesday night Dr. Fyfe made some 
interesting remarks on the same subject, 
at the close of his lecture in the School 
of Arts (of Edinburgh). Before proceed- 
ing farther, we may remark, that Mr. 
Brown’s engine has made us acquainted 
with a fact, which we believe was 
scarcely known before— the extraordi- 
nary rarefaction produced by the sudden 
combustion of a quantity of gas in amass 
of common air. It is upon this, and not 
upon the condensation of a part of the 

C ous fluids, that the power of ME 
kvn’s engine chiefly depends ; and 
till the engine itself was exhibited, it 
was uot, we believe, suspected that the 
nu mentary effect of the beat evolved ii: 
dilating the aerial mass, was one-third 
part of what it is actually found to be. 

“ It has been stated in the Mercury , 
that, by mixing 1 part of Coal gas Vv ith 
7 of common air, a vacuum equal nearly 
to 5 parts was produced, the residuary 
air occupying three parts of the glass 
vessel, and this proportion of I part of 
gas to 7 of common air was found, to be 
most advantageous. When oil gas, how- 
ever, was employed, 1 part of the gas 
added to 20 of common air was found the 
most advantageous, and the vacuum 
formed amounted to 10 parts. In the first 
set of experiments, therefore, 1 foot of 
coal gas afforded 10. 

“ Dr. Fyfe conducted his experiments 
pretty nearly in the same way, but ar- 
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rived at results considerably different* 
He stated that, after many trials, he 
found that the greatest effect was pro-* 
duced when 1 part of coal gas was mixed 
with 30 of common air, and that he had 
sometimes obtained a vacuum equal to 24 
parts, though,* on account of tne nicety 
of the operations, it was often much 
less. He repeated the experiment with 
l-30th of gas several times in presence of 
the class, and the vacuum obtained va- 
ried from 15 up to 21 parts, the whole 
contents of the glass being 30. The Doc - 
tor considers the vacuum as produced 
almost entirely by the sudden-ailatation 
of the air; and he has no doubt that, 
with apparatus properly contrived, a va- 
cuum equal to 24 or 25 parts, that is, to 
4-5ths or 5-6ths of the contents of the 
cylinder, might be constantly obtained. 
He added, that he has since learned that 
l-30th of gas is the quantity actually 
used by the patentees in Loudon, ana 
that the vacuum produced is nearly what 
he stated. 

“ The price oF coal gas in Edinburgh 
is 12s. per 1000 cubic feet in shops. But 
this price covers the great expense of 
pipes, the loss from breakage, and the 
profits of the manufacturer. Dr. Fyfe 
stated, that the mime cost of the gas 
was 48. 1 Id. per 1000 cubic feet, but that 
gas sufficiently good for working an en- 
gine, extracted from a cheaper coal, and 
purified by a less expensive process, 
might be furnished at 2s. yd., or, taking 
a round sum, at 3s. Now, assuming 
that 24 feet of steam per minute afforded 
a power equal to that of one horse, one 
foot of gas, yielding 24 of vacuum, should 
produce the same effect. Hence a pneu- 
matic eugine of oue-horse power should 
consume 60 cubic feet per hour, or, in 
round numbers, 1500 cubic feet pier day ; 
the cost oi which, at the price men- 
tioned, wouldhe 4s 6d. It follows, that 
this expense, though moderate, would 
be considerably greater than the expense 
of st ?am. But still, if by the additional 
cost we should get rid of the vast and 
Cumbrous machinery of the steam- engine, 
there are cases where it would be highly 
advantageous. 

“ Assuming, as previously stated, that 
60 cubic feet per hour are equal to a horse 
power, it follows that HhiO cubic feet 
would supply a four-horse power engine 
for four hours. Now, since 30 atmo- 
spheres of gas can be compressed into 
tue bulk of one, it follows, that a cubi- 
cal copper vessel, scarcely exceeding one 
yard each way, would hold the quantity 
of gas required to work the engine for 
four hours. The engine itself is said to 
weigh onlv one-fiftli part of the steam- 
engine. One of four-hoYse power might 
Consequently weigh something less than 
a ton, while the locomotive steam-en- 
gine ojf the same power weighs four tons. 
WereYngiues of this description, there- 


fore, adapted to locomotive machines, a 
four hours, or even a six hours supply of 
gas could be stowed into the machine, 
and all the bulky apparatus for manufac* 
turing the gas, with the fuel, and part of 
the attendance, could be dispensed with. 
The extra price of the gas, compared 
With steam (and compressed gas would 
cost more than gas of ordinary densi- 
ties), sinks iuto nothing in a case of 
this kind, where every ton of stowage 
gained may be worth 10s. or 20s. per day. 
If the machine fulfils the promise of its 
inventor, its value for purposes of this 
bind will, beyond a doubt, be very 
great 1 ” 

A writer in the Examiner makes 
the following remarks. What he says 
of Mr. Brown’s delay in famishing 
the farther explanations naturally ex- 
pected from him, is deserving of that 
gentleman’s particular attention ; — 

“ Mr. Brown has never, I believe, pub- 
lished any very exact data: all that I 
have been able to meet with are, that 
* the patentee calculates on raising 200 to 
303 gallons of water fifteen feet high, with 
one cubic foot of gas/ and that the va- 
cuum produced is indicated by 22 h 24 
inches of mercury : Dr. Fyfe says 24 h 26 
inches. 

“ Now, allowing gas made on the spot 
to cost 5s. per 1000 cubic feet/ 300,000 
gallons may be raised 15 feet for 5s. with- 
out regard to time. In doing this, the 
water is admitted at once -into the va- 
cuum chamber, in the manner of Sa- 
very’s, or rather Kier*s steam engine, 
and there is no loss of power from com* 
plicated machinery ; but supposing the 
vacuum perfect, the utmost height is 
only about 33 feet, and ’ therefore this 
plan is of limited application ; whereas; 
at some of tl»e water-works, upwards of 
160,000 gallons are raised per hour against 
a pressure equivalent to a column of 120 
feet, at a cost of less than 5s. for fuel, 
which is equal to ! ,290,000 gallons per 
hour through 15 feet, and this notwith- 
standing the complication of machinery 
necessary to work a forcing-pump. 

“ From such loose information it is 
almost impossible to ascertain the ratio 
that the gas consumed hears to the va- 
cuum obtained, but it cannot be less than 
2 per cent. ; assuming that ratio, the ap- 
plication to an engiue of smalt power will 
not at first appear so disproportionate. 
A six-horse engine has a piston of 14| 
inches diameter, a stroke 2 feet 4 inches 
Jong, and makes 40 strokes or 80 ex- 
haustions in a miuute, and consequently 
requiring 12,843 cubic feet of vacuum 
per hour, consuming about 45 lbs. of 
coals, at most three-quarters of a bushel. 
Which, at 42s. per chaldron, would be 
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•lO^d. per hour; whereas the gas; at 2 per 
cent, would be nearly 257 cubic feet, and 
would cost Is. 3$d. But the power of 
gas will not come nearer to steam than 
1 2 lbs. to 16 lbs. on the square inch, after 
deducting for the air-pump of the steam- 
engine; therefore a proportionate in- 
crease of capacity ana expense will be 
required to equalize the power; the gas 
* would therefore be 342$ cubic teet, and 
cost Is. 8£d., nearly twice the cost of 
steam. But this is supposing the vacuum 
could be made in tne piston cylinder, 
which, I believe, has never yet been ef-' 
fee ted, nor is very likely to be : the va- 
cuum is, however, obtained in the pis- 
ton cylinder by transfer ; that is, the cy- 
linder full of air is opened iuto the va- 
cuum chamber, and its contents equally 
diffused throughout the two. This me- 
thod must be productive of great loss of 
power or gas ; if the vessels are equal, 
one-half of the power will be lost. In 
one which I. have seen constructed by 
Mr. Frasi, the proportion was 8 to 1 ; the 
loss of power was therefore l-8tb. But 
the cost for gas would be eight-fold, or 
13s. 8d., being upwards of 15 times that* 
of steam. This method of application 
may be varied, but will always be pro- 
ductive of great loss in some way. 

‘‘To the proposition of applyiug the 
gas; vacuum engine to the purpose of 
moving carnages, another objection pre- 
sents itself; the gas must be conveyed in 
a condensed state : if an engine ou the 
principle above alluded to be nsed, and 
it was theu proposed to be, it would re- 
quire either a very large vessel or high 
coudensation. The Portable Gas Com- 
pany, I am informed, coudense 16 times, 
which gives au expansive force of 240 
pounds on the square iuch ; even with 
that condensation it would require a ves- 
sel of 171 cubic feet every horn*. 

“ As to inertia and friction, l suppose 
them about equal in both cases. 

“ If this account should prove errone- 
ous, 1 believe it will be/from want of 
data respecting the gas engine, which 
certainly Mr. Brown might have fur- 
nished ere now. At any rate, it may 
serve to give an idea of tne manner and 
necessity of calculating such quest ious/* 


PATENT METALLIC ROOFING. 

Sir, — I n perusing your valuable 

F ublication of the 12th of February, 
observe, amongst the letters, one 
from Abel Handy, wherein he states 
a gentleman has obtained a patent 
for a Metallic Roofing upon an im- 
proved principle. As I am upon 
the point of entering upon an exten- 
sive building, I should feel obliged 


to Mr. Handy to point out to me, 
through the medium qf your Maga- 
zine, which way I might address a 
letter to the patentee, 

I remain. Sir, 

Yours respectfully, 

R. S. T, 

Sheffield, March 9th, 1825. 


CLEOPATRA’S NEEDLE. 

From Travels in Egypt , Turkey , Greece, Sfc. 
By William Rae Wilson , Esq. 

This stupendous object was pre- 
sented, some time .ago* by the Pacha 
of Egypt to the King of England ; 
but great doubts have arisen as to 
the practicability of conveying it to 
this country, from its enormous 
weight, being 190 tons weight, and 
70 teet in height. Among the various 

S ites submitted there is one by a 
ritish Admiral, who surveyed it, 
which is as follows : — 

“ My humble opinion is, there is 
only one feasible mode, and, with- 
out any data, 1 should suppose the 
Romans must have used the same 
method to convey those masses from 
Byzantium and other distant places 
to Rome. The frame of a flat-bot- 
tomed vessel, fit to bear the weight 
of such a mass; should be formed in 
England, and sent out to the spot, 
and what in ship-building are called 
‘ ways,’ laid on an inclined plane, 
from the Needle to the harbour. An 
excavation should be made under 
one end of the obelisk, and a shore 
or prop placed under it. At a cer- 
tain distance from that (depending 
upon the stability of the substratum) 
another excavation is to be made, 
and a second shore placed, and so 
ou, according to circumstances. I 
think one at each end, and one. in 
the centre, would answer ; thus the- 
obelisk would be suspended upon 
three points. The frame of the flat 
vessel might theu be placed easily 
under it, and strongly fastened toge- 
ther, and then planked and caulked, 
taking care that the ‘ ways,’ or in- 
clined plane, be properly placed, 
tlie shores then cut away one by one, 
and the holes tljey make in the bot- 
tom closed up, and the vessel; which 
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will draw very little water, launched 
into the harbour, temporary masts 
placed in her, and, attended or towed 
by another ship, she might, I think, 
arrive in safety in the River Thames, 
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pass under the bridges, and present 
herself opposite to St. James’s Park, 
to which place it might be removed 
on rollers, and placed on * ways’ to 
the spot destined for its erection.” 


IMPROVED LATHE-CHUCK. 



Description of an improved Lathe • Chuck, 
for holding Cylindrical Metal Rods in, 
to turn Strews , 8(C. out of them. By 
Mr. Fraser, Philosophical Instrument 
Maker , London . With an Improvement 
upon it by Mr. Thomas Gill, one of 
the Chairmen of the Committee of 
Mechanics in the Society of Arts. 

The Chuck, as made by Mr. Fraser, 
consisted of a hollow cast-iron cylinder, 
about five inches long, fitted by a screw, 
upon the maudrel of his lathe, ana 
having a dove-tailed- groove made across 
the opposite end of it, in which- a dove- 
tailed steel plate was accurately fitted, 


and could be secured in any required si- 
tuation by a binding-screw, fig. 1 is a 
longitudinal section of the chuck, and 
fig. 2 an end view of it; a, fig. 1, is part 
of the lathe-mandrel; bb , the chuck 
screwed upon i t ; c, the dovetailed groove ; 
d, the dovetailed sliding-plate ; and e, 
its binding-screw; Before the end of this 
screw , however, a metal block, /, is 
placed, to prevent the screw from galling 
the edge or the dovetailed slide. ' In this 
slide a bole or cavity, is formed, having 
two flat sides, meeting at an angle, and 
a semicircle to complete it; in fact, it 
ought to be formed in its ‘place in the 
lathe, by boring or drilling the larger 
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hole, and a succession of portions of 
smaller ones adjoining to ic, by sliding 
the plate a little between each successive 
boring, until it arrives at the smallest, 
when the sides should be carefully filed 
flat ; observing to take the bored marks 
as a guide for their accuracy. This plate 
should then be carefully hardened. Va- 
rious sizes of cylindrical rods may thus 
be held in the cavity of the chuck, from 
one, as large as it will receive, down to 
very small ones ; and they are pressed 
into contact with the flat sides of the 
angle of the cavity by the binding-screw 
g, and held fast. The slider, d, must 
then be adjusted, until the cylinder runs 
true in the lathe, and be secured by tight- 
ening the screw e. 

- The cylinder will thus be held cen- 
trally close to the slider; but as it is 
only confined within the hole in the 
slider, so it will require much care to 
preserve it central both within and with- 
out the chuck; and it is with a view 
to this, that Mr. Gill suggested the 
addition of the short hardened steel cy- 
linder, h , with a conical cavity in it, and 
whiph is made to fit accurately a cylin- 
drical hole, bored through the centre of 
the chuck, so as to slide steadily back- 
wards and forwards along it ; and it can 
be secured in any required position, by 
the tightening screw, i, the cylindrical 
stem of which passes through a longitu- 
dinal slit, ijf made in the chuck, and 
its screwed end fits into a screwed hole 
in the cylinder, h t its fiat head binding 
upon the outside of the chuck. 

It is evident that the cone will natu- 
rally guide the inner end of the cylinder 
centrally ; and the outer end will, conse- 
quently, be kept central also; and, as 
the cylinder becomes shorter, in turninjg 
screws, &c. from its outer end ; so, as it 
is drawn forwards out of the cnuck, the 
steel cylinder, h, maybe made to follow 
it up, by loosening and again tightening 
the screw, i, until the metal cylinder is 
become short enough not to need its as-' 
sistance. 

This improved chuck will be found 
much more convenient than the usual 
chucks, having three or four screws 
pointing to their centres, between which 
the cylinders are held in the lathe ; not 
only as they will be less galled by the 
single screws binding upon them, than 
when held between the points of three 
or four screws. Nay, we have frequently 
seen a second set of three er four screws 
in the baek part of such chucks, em- 
ployed to retain the cylinders central in 
'the chucks, and from the effect of which 
the cylinders must, of course, become 
still worse galled than when only a sin- 
gle set of screws was employed to hold 
them. ' 

It is conceived that this improved 
chuck will also be found exceedingly 
serviceable in bedding metal cylinders 


central, whilst drilling or boring them in 
the lathe, aud which has hitherto been a 
great desideratum. 


HIGH PRICE OP IRON. 

English Iron, which, eighteen 
months ago, was 7/. per ton at the 
works, is now about 14/. per ton 
there. Now it is known that the 
ironmasters were not losing at TL 
per ton ; at least they were able to 
keep up their establishments (parti- 
cularly those who worked their own 
ore or iron-stone, as it is called) ; 
and it is equally well known by 
people who understand any thing 
about the business, that an advance 
of 1/. per ton yields a great profit to 
the masters, many of whom are 
making 200 tons and more per week. 
What, then, must be the present pro- 
fits of these men, who have modestly 
advanced the article 100 per cent. ? 
Perhaps it may be urged that ore* 
has advanced — that coals and wages 
have also risen : admitting this, still 
common bar iron, at 10/. per* ton, 
would yield an enormous profit; but 
this is not all. It is a fact that, 
when iron was half the price it now 
is, it was made 20 per cent, better 
in quality than at the present time. 
Does not this circumstance, then, 
call for the interference of the Legis- 
lature in an article that provides and 
enters into almost every business 
and department of life, and is as 
essential to our comforts as any com- 
modity we enioy. I recollect, some 
years ago, when a minister (1 think 
it was Lord Henry Petty) proposed 
a tax of 10 per cent, upon iron, 
the folly of such a measure was 
loudly inveighed against by the iron- 
masters, who, in a state of the great- 
est alarm, called upon every manufac- 
turer and artificer to come forward 
and petition against a tax that would 
carry utter ruin into everj branch of 
our iron manufactures," by depriving 
us of the means of competing with 
foreigners upon equal grounds. Vet 


* Let it be remembered that the prin- 
cipal ironmasters are in possession of 
the mines; consequently any advance on 
iron ore aad coals still goes into their 
pockets. 
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these same ironmasters have them- 
selves taxed (advanced) the raw 
material to the artificer 100 per cent,, 
or 10 times what the minister above* 
named proposed ; by which exor- 
bitaftt increase It is quite impossible 
that foreign orders on hand can be 
executed, or new orders obtained. 
I? ♦hen, I do hop* 

that Ministers will not only reduce 
the tax on foreign iron, as the Chan- 
cellor of the Exchequer has pro- 
posed, but that they \yill entirely 
remove every duty or restriction 
that may now prevent its free ad- 
mission into the kingdom. Let it 
not be supposed that I am advoeatinr 
for a tax on English iron — I trust 1 
never shall see sueh ft measure take 
place ; but only let us have a free 
tmport of foreign iron, and the price 
will soon find its own UveL 

T* S* 


hint to brewers. 

f *»uch wish, through the 
medium of your valuable little work, 
to recontmoiisd that the brewers in 
this great town, try the effect of 
sfyfb* «Q aa to accommodate 
two horses abreast, asl think there 
& little doubt but that two horses, 
thli * »t*wted % would draw the weight, 
required with the same ease as three 
horses in the ordinary way, which 
will be the means of saving one horse 
y* dray, and prevent their blocking, 
up the streets, as they now do, when 
several are following one another. 

w. j. e. 



inquiries* 


WL 1 10 — E^ECTRiryiNO MACHINES., 
Sir,— I should feel myself much 
obliged to any of your ingenious Cor- 
respondents, to give me some informa- 
tion respecting the best sort of Caps 
for the. Cylinder of an Electrifying 
Machine, and the oemeni> (if any is 
required) most proper for tiding them 
on. I cannot succeed in filing mine 
perfectly, for which reason they are 
constantly coming off. Some informa- 
tion respecting the Rubber would also 
be acceptable. Junior, 


NO, 111 .-— SPRING WEIGHING 
MACHINE. 

Sir,— B y applying a Spring Weigh- 
ing Machine (or, as erroneously called. 
Spring Steelyards) to a carriage, at the 
end of a long line, I found the weights 
of draught considerably greater than, 
when a shorter line was used, perhaps 
some of your readers will oblige me 
with an explanation of the cause. 

1 am, Sir, 

Your obedient servant, 

F.S.M. 



ANSWER TO INQUIRY. 


1 * 0 , 78 . — RUNNING WATER. 



Sra,— In answer to w Amia/" tfcertf 
is a Rule given in Matrate’skfechatticsy 
tt ftikro* wt-fli* quantity flawing 
through a reafougula* sjit at the fop: of 
a rimcft, kept consfoody fall, in the 
time T, will be § of what would ran 
through the same area placed horizon- 
tally at the same depth from the sur- 
face.* - For the velocity of water, at 
the greatest depth* is to the velocity at 
any intermediate depth, as the square 
root of the greatest depth is to the? 
square rote of the intermediate depth 5 
and by the property of curvet (aa& 
areas), 4 ad : 4 afi: <U ;fe, or the 
area of the parabola is equal to $ of 
the rectangle. 

€( Buie. — -Jx 8.0208 x area x time in 
fronds x 4 depth * cubic feet, or 
0.3472 x ox t x 4 d =3 cubic feet. Now 
thia quantity reduoed by multiplying 
by ’64, according to experiments made'' 
by Bossutt, in his Hydrodynamiqne^ 
will give the true quantity discharged 

1 would next refer “Aqua” to the 
sets of experiments and formulae given 
in the Encyclopaedia Britannica, under 
the article “Rivers,” where the for- . 
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mul® for open weirs is D = 0.431 
(V x /), or, more properly, 

D = f l V2G.(l-(£)*) where 

D denotes the discharge, h the depth, 
and l the length of the aperture. 

Now, both these Rules will want 
correcting as the case may require, 
•which correction will require the skill 
of the most experienced engineer, as 
the actual quantity of water flowing 
through apertures depends much oa 
the shape of the channel, the depth and 
section of the aperture, and the weight 
of the atmosphere ; therefore no stand- 
ing rule can be given. But, as calcu- 
lations are often required, and an ap- 
proximation obtainable, I will, with 
your leave, introduce a few questions 
on water calculations, for the amuse- 
ment of “ Aqua 1 ' and other of your in- 
genious calculators, and, if necessary, 
on a future day, will give my own cal- 
culations and observations. 

The two first questions require free 
ingress and egress to and over the 
board or weir— barometer at change- 
able. 

1. What quantity of water, in cubic 
feet per minute, will flow over a board 
3 feet wide and 4 inches deep ? 

2. What quantity of water, cubic feet 
per minute, will flow over a weir 30 feet 
wide and 3 feet deep ? 

3. With what velocity per second will 
a stream flow, 6 feet wide and 1§ feet 
deep, having a fall of 1 inch per 100 
feet ? 

4. What slope is requisite to a stream 
of 20 inches per second velocity, 6 feet 
wide and 1£ feet dedp ? 

5. What head or height of water will 

be produced by passing off 200 cubic 
feet per minute, through a space 6 feet 
wide ?* • i > ; ' 

1 remain, Sir,- 
YOur well-wisher, ■ 

William Andrews. 
Tring, 10th February, 1825. . > 


* Supposing a brook to be ten feet 
wide (excepting one instance, as per ques- 
tion), and the water in the brook being 
level with a canal, at half a mile distance, 
when the stream is shut in the reservoir 
above. 


P. S. I understand there is an instru- 
ment sold in London, by which a person 
may take the velocity of any stream, 
by inspection, when immersed in the 
water. The maker’s name, price, and 
description of the instrument, will much 
oblige me. 


NEW PATENTS. 

To James Ayton, of Trowse Millgate, 
Norfolk, miller ; for his improvement or 
spriug, to be applied to bolting-mills, 
for the purpose of facilitating and im- 
proving the dressing of flour and other 
substauitfs. Dated February 19.— In six 
months. 

To John Beacham, of Paradise-street, 
Finsbury-square, Middlesex, cabinet- 
maker; for certain improvements in 
water-closets. Dated February 19.— In 
two months. 


CORRESPONDENCE* 

S. Y. does us an injustice with respect 
to his last published communication. If 
he will refer again to Q. G.’s letter, he 
will perceive that it was to S. Y/s former 
paper only that an allusion was made. 

W. B.— We shall reconsider the subject. 

. T. R. L.’s design has our entire appro- 
bation, and shall receive our most cordial 
support. We shall be glad to havo ail 
early interview with him respecting it. 

E. G. T. A* T.— None. 

Communications received from— Mr. 
Bell— S. S.— Hob. Happer— A Drowned- 
out Collier— J .' Armstrong- 1 * W. H. U.— 
Horace— F. J. M.— An Occasional Reader 
— ; Ra. Burton— S. D.— A Constant Sub- 
scriber— Alhidadar—R, A. W.— S. G.— 
J.W. 


Communications (postpaid) to be addressed to- 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 56, Paternoster-row, London. 

Printed byB. Bbnslbt, Bolt-court, Fleet-street.' 
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“ The Almighty h*s made men “wi,th arms long enough for any thing, if they wonld only stretch 
them out.”— CAatterfon. 


..PROPOSED APPLICATION OF HUMAN STRENGTH TO THE 
GREATEST POSSIBLE ADVANTAGE 



In‘th6 figure above sketched, is shown 
the whole strength of a man’s legs, his 
arms, and the weight of his body, all 
concurring to raise the weight, C. Thus 
his legs, by means of his feet pressing 
against the rounds of the crane-wheel, 
A, exert a horizontal force in one given 
direction; his arms, in pulliug at the 
handles of the lever-wheel, B, a similar 
one, but in an opposite track ; and that 
there is a concurrence of his weight in 
giving added effect to these motions, on 
the principle of a lever application, is 
manifest. 

The rope, R, making one or two turns 
round the axle, I, and the same at M, 

VOL. III. 


thence depends to W, which is a small 
weight, hung on merely to detain the 
rope from sliding round tbe axles by 
straining it tight. In place of this ar- 
rangement, there may be substituted an 
endless chain, passing over the two 
wheels, A and B. D is a board, which, 
iu conjunction with F, sustains the man 
in the inclined position he occupies, ul- 
timately determining the pressure of his 
weight in excess against or upon the 
steps of the crane- wheel, F being move • 
able on the axis at I. There is a pressure 
felt also upon his back and shoulders ; to 
relieve him from the inconvenience at- 
tending which, the! mattress, E, ami 
2 E 
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cushion, G, are provided, which also 
serve to hinder him, particularly the lat- 
ter, from sliding upward, as he would 
otherwise have a tendency to do. ‘ . 

If at any time his arms become fatigued 
with the labour of pulling at the handles 
of the lever-wheel, B, he can conveni- 
ently give them relief by changing their 
mode of action to that of pushing , as 
against a cross bar placed between two sup- 
ports (see fig. K) the doing which will give 
additional effectiveness to his weight, by 
depressing him lower down — a move- 
ment that will, of course, be determined 
to the crane- wheel by an added impulse 
to turn it round ; and on occasion of 
his being required to put forth a more 
than ordinary share of exertion, he may 
proceed in this manner -.—Setting his feet 
close together on the same step of the 
crane-wheel, his legs kept straight, and 
his knees firmly knit, he is then to press 
with all the force of his arms against the 
cross-bar, by which the utmost degree 
of power that human strength and weight 
combined are capable of exerting, will 
be brought into full and efficient action. 
A ratchet-wheel and catch being pro- 
vided, to render secure the attainment 
of every such effect as he may thus be in- 
strumental in producing, a fly-wheel 
also might be added in connexion with 
the crane- wheel, to aid' the man in the 
exertion of his strength by upholding an 
uniformity of motion. 

In conclusion, it need only be observed , 
that to secure the individual at work from 
receiving any possible injury, the chain, 
L, is set on to the end of the board, and 
to a staple in the inclined floor, H, by 
which all tendency in the weight being 
raised to overpower that, of the person 
and his strength included, is effectually 
guarded against ; at the same it is to be 
considered, he has it always in his power 
to disengage himself, by only ceasing to 
place his feet on the steps of the crane- 
wheel. F. F. 


NAVIGATING STEAM ENGINE. 

Sir, — In your 77th Number I per- 
ceive a short account of a Navigating 
Steam Engine by D. Thomas : now, 
as he is, doubtless, an ingenious man, 
I will take the liberty of asking him 
the following questions : — 

1st. Of what metal are the cylin- 
ders made of, to resist the action of 
cold water being thrown into, them 
while red hot? as I know of none 
but what would soon oxidate, conse- 
quently impede the motion of the 
piston up and down, and soon render 
it useless by the leakage it would oc- 
casion. 


2nd. How is the water forced into 
the cylinders, so as to produce an uni- 
form motion in the engine ? 

I trust. Mr. Thomas wilj npt think, 
by my asking the above questions, 
that I doubt his assertions, or wish 
to deteriorate the merit of his inven- 
tion — I can assure him that is not 
the case j but I think it a pity, that 
what appears to be a very ingenious- 
invention should be disregarded for 
want of a more authentic explana- 
tion than is given in No. 77, page 
322. I should think an engraving 
would contribute to elucidate the 
merits of the invention more fully, 
and certainly would be worthy a 

? lace in your useful publication. 

'erhaps. Mr. Thomas, at some con- 
venient time, will be kind enough to 
favour you with one. By so doing 
he will much gratify. 

Yours, with respect, 

R. Farley. 

Rotherhithe. 


IMPROVED MODE OP OPENING 
OYSTERS. 

Our esteemed Correspondent, Mr. 
Bevan, recommends, as somewhat in 
season at this period of the year, the 
following mode of Opening Oysters : 

“ The mode I am about to describe 
has been practised with success for 
many years, and quite free from ac- 
cident or disappointment ; whieh is 
more than can justly be said of the 
common mode of digging with great 
force into the cavity of the oyster, 
with a particular knife, generally 
kept for that single purpose ; where- 
as the improved method requires no 
particular form or size of knife, and, 
if necessary, may even be done with 
a common penknife! Previous to 
the use of a knife, take a common 
small pair of pincers, and break off 
about one quarter of an inch in depth 
from the thin edge of the oyster- 
shell, which requires no great skill 
or strength to perform ; this opera- 
tion will make a very visible opening 
into the cavity of the oyster, into 
which any kind of knife may readily 
he introduced, to separate the oyster 
from the flat shelf, which render# 
the remainder of the process per- 
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fectly easy. It may be supposed that 
the double process here described 
will require more time than the com- 
mon mode i but a few trials will com- 
vince any person to the contrary.” 

[We have been in the habit of 
cracking, or rather opening, our nuts 
on the same principle, in preference 
to usin^ the ordinary nut-crackers. 
By cutting off a little of the sharp 
end of the nut, a small orifice is 
made ; on inserting the point of the 
penknife into which, and turning it 
smartly round, the shell separates 
without noise, and the kernel is pre- 
served whole. — E dit.] 


mechanical geometry— part hi. 
(Continued from p. 408.) 
THEOREM I. 

Every rectangle is measured by 
multiplying its length by its breadth. 
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Let ABCD be any rectangle, and 
let AC be equal to three parts, which 
we will call mches, and CD be equal 
to seven of the same parts, we have 
to show that AC, multiplied by CD, 
will be the number of square inches 
in the rectangle ABCD. 

Divide the side AC into three equal 
parts, and draw lines parallel to AB ; 
also divide CD into seven equal parts, 
and draw lines parallel to AC, we 
shall find the figure divided into a 
number of squares which is equal to 
the product of the parts the lines 
AC and CD are divided into, which, 
in this case, is 3 multiplied by 7> 
and by counting the squares we shall 
find there are 21, which is the pro- 
duct of 3 multiplied by 7, equal 21, 
as we have by common arithmetic. 

Cor. 1.— Hence, the content of a 
square is found by multiplying the 
side by itself, which, as all the sides 
at$ equal In length; amounts to the 


same thing as multiplying the length 
by the breadth. 

Cor. 2. — Hence, if any square is 
constructed, its side will represent 
the square root of a number answer- 
ing to the superficial content of the 
square itself ; thus, if ABCD repre- 
sent any square, its content will 
be represented geometrically, thus, 
AB x AC, that 13 , AB multiplied by 
AC ; but, in this case, as AB is equal 
to AC, we represent the square by 
AB 9 or AB x AB ; that is, AB 8 re- 
presents a square, in the language of 
geometry, while AB represents a 
straight line on the side (or root) of 
that square. 

Cor. 3. — Hence, also, we repre- 
sent, in the language of geometry, 
the content of any rectangle by its 
length multiplied by its breadth, 
thus, AB x AC. 

Note. — I have thought proper to 
add these two last Corollaries (though 
they are, strictly speaking, defini- 
tions), to avoid some inconveniences 
that the learners would feel in some 
of the succeeding Problems who are 
not acquainted with algebraic signs, 
and those, my geometrical readers, 
will excuse me, as I wish to make 
every thing clear and intelligent to 
every one as I proceed. 

THEOREM II. 

Every parallelogram is equal to a 
rectangle whose length is equal to 
one siae, and width equal to the per- 
pendicular distance of the opposite 
side ; or, in other words, every pa- 
rallelogram is equal to a rectangle 
standing on the same base and of 
equal altitude. 



Let ABCD be any parallelogram ; 
now, if we produce the side DC, and 
draw the perpendiculars AE and BF, 
we have to show that the parallelo- 
gram, ABDC, is equal to the rec- 
tangle ABFE. 

Having drawn the figure or card, 
&c. as in the former Theorems (Parts 

21.2 
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i. and n.), cut it out, and having, 
from the parallelogram, ABDC, 
cut off the triangle, BDF, we shall 
find, by laving it on the rectangle at 
ACE, it will complete it, by corre- 
sponding to the triangle ACE, by fill- 
ing up the space ACE, which the 
figure ABFC wants to form the rec- 
tangle ABFE. 

Or, more geometrically, having 
continued DC to E, and drawn the 
perpendiculars AE and BF, we have 
the quadrilateral ABDE, which ex- 
ceeds the parallelogram in ABDC 
by the triangle ACE, and which also 
exceeds the rectangle ABFE by the 
triangle BDF ; but the triangle ACE 
and BDF are identical, having the 
sides AE and BF equal to each other, 
and also the angles at A and E equal 
to the angles at B and F (by Theorem 
vn. Cor. 1. Part 1). Hence, if from 
the whole figure, ABDE, we take 
the triangle, ACE, we have the pa- 
rallelogram, ABDC ; from which, if 
we take the triangle, BDF, which is 
equal to ACE, we have the figure 
ABFC, which is less than the rec- 
tangle, ADFE, by one of these equal 
triangles ; therefore, if the triangle, 
BDF*, is added to the figure ABFC, 
we shall have the rectangle ABFE, 
whose length equals AB, and per- 
pendicular BE, its width equal to the 
parallelogram, ABCD, which was to 
be shown. 

Cor. 1. — Hence, if between any 
two parallel lines we draw a square, 
and on the base of the square we 
draw any two lines parallel to each 
other, the parallelogram so formed 
will be equal in area or content to 
the square. 

Cor. 2. — Hence all parallelograms 
of the same breadth (or, in other 
words, on the same or equal bases), 
and drawn between the same paral- 
lels, are equal to each other. 

Cor. 3. — Hence, also, the reason 
why we apply a rule down the centre 
of a plank, and take the width square 
across it, to find the content as we 
then reduce it to a parallelogram, 
whose length is the mean length of 
the plank, and width its perpendi- 
cular height. 

G. A. S. 

{To be continued .) 


CAUSE OF HEAT PRODUCED BY 
FRICTION. 

From the American Journal of Science and Arts. 

I have made some attempts, to 
explain the cause of the heat excited 
by friction, an account of which, I 
hope, will be acceptable. 

fn rubbing two bodies together, 
it is evident that the air in their pores 
and interstices will be compressed ; 
and as air readily yields heat by pres- 
sure, it is possible that the heat ex- 
cited by friction may t*e thus ex- 
plained. 

If two substances were rubbed 
together, and if, at the same time, 
there could be similar friction in 
vacuo , by a comparison of the results 
an opinion might be formed of the 
effect of air with friction in exciting 
heat. I mentioned this explanation 
to Professor Renwick ana Doctor 
M‘Neven ; they thought it probable, 
furnished air-pumps, and assisted in 
making experiments. 

A wooden spindle was fitted to a 
socket, and a similar spindle also 
fitted to a socket within the receiver 
of an air-pump ; these were con- 
nected by a brass rod passing 
through a collar of leather, and being 
quickly turned by a cord, heat was 
readily excited ; several trials were 
made, in all of which, except one, 
when the density of the air was di- 
minished, less heat was excited. *■ In 
that, about fourteen-fifteenths of the 
air was exhausted ; notwithstanding 
this, the heat was greater within the 
receiver than without. In this uir 
stance pressure was applied as far as 
• could be to allow the spindle to 
turn rapidly; the experiment was 
afterwards repeated with the same 
apparatus ana gentle pressure, and 
the heat was much greater without 
the receiver than within. 

Upon considering all the experi- 
ments, there appears reason to believe 
that air. assists in exciting heat, by 
friction, and the question arises, is it 
wholly by compression, or is there 
any other cause ? 

If the experiment should be re- 
peated, it would be well to ascer- 
tain that the spindles excited equal 
heat— that time be allowed for the 
air to leave the pores of the wood— 
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and that the density of the air in the 
receiver during the experiment be 
noted. 

James T. Watson. 
New York, 8th May, 1824. 


ramage’s telescope. 

Baron Dupin and Dr. Gregory, 
during an excursion in Scotland, 
were much delighted with the excel- 
lence of the instruments made by 
Mr. John Ramage, of Aberdeen, and 
the valuable observations of the 
heavens, which have been made by 
them, worthy of an observatory of 
the first order. They were astonished 
to find such inventive talents and 
knowledge in a humble tradesman, 
who devotes the leisure hours, spared 
from his business, to scientific pur- 
suits, and whose knowledge and 
genius are only excelled by his great 
modesty and readiness to oblige. 

One of these telescopes is placed 
at Broadford, near Aberdeen, in the 
grounds of Dr. Dauney, the profes- 
sor of law. The tube is twenty-five 
feet long, and its diameter eighteen 
inches. At the bottom of the tube, 
when the telescope is to be used, is 
placed a metallic speculum, finely 
polished, of fifteen inches diameter. 
From this speculum a fine bright and 
clearly defined image of the body 
observed is reflected ; and, as an eye- 
piece of only a small magnifying 
power is required, there is as pleasant 
and distinct a view as if the object 
was seen by the eye. The superior 
view of the heavens, as seen by such 
an instrument, can be appreciated by 
those only who have enjoyed the ad- 
vantage of an observation with it. 
To produce any considerable power 
with a small telescope, deep magni- 
fying eye-glasses must be used 1 * con- 
sequently the field of view is much 
contracted, and there being but little 
light, the object is seen very unsatis- 
factorily. But with the large reflect- 
ing telescope the observation is one 
continued source of unmixed plea- 
sure. Mr. Ramage’s telescope is 
erected on a cast-iron platform, 
twenty-seven feet in diameter, on 
piles jointed and dove-tailed toge- 
ther. The whole was placed in a 


horizontal position by means of a 
spirit level . The centre post is about 
four feet deep. The telescope is 
moved round to any direction, on 
cast-iron rollers, by a winch at’ the 
end near the lower part of the tube 
and a rope. The tube of the teles- 
cope is raised to any altitude by the 
winch on the one side. When it is 
desired to be elevated to the zenith, 
or to any high elevation, the end of 
the tube is brought forward ; the 
gallery on which the observer stands 
is raised by a similar winch on the 
opposite side. All the motions of 
the telescope are produced in the 
simplest manner by means of a few 
cords ; yet the telescope is perfectly 
steady and free from tremor, ana 
may be managed by the observer 
without an assistant, almost as easily 
as a three-feet achromatic telescope : 
this is a decided advantage, as the 
observer can place the tube in the 
most favourable position for vision 
better than any assistant. When the 
observer is in the gallery, he is able 
to keep the object a long time in 
view, as the telescope may sweep 
backwards and forwards ten degrees, 
and the observer may elevate or de- 
press it and himself with one hand. 
The machinery of Herschel’s twenty- 
feet telescope is very complicated, 
and requires two assistants. Mr. 
Ramage is now engaged in preparing 
a grand telescope, of which the spe- 
ciUum is fifty-four feet in length and 
twenty-one inches diameter. The 
casting and polishing of the specula 
and erection of the telescopes are 
done under his direction, and in ' a 

f reat degree with his own hands. 

he excellence and simplicity of 
management alike entitle tne instru- 
ments to admiration. 


MR. COBBETT’S FIRE-PLACE. 

Sir, — Mr. Cobbett, do what he 
may, or introduce what he may, is 
sure to meet with opposition from 
somebody, let him be ever so much 
in the right, or ever so little in the 
wrong. His Politics, his Locust 
Trees, and his Fire-Place, are all 
fallen foul of in their turn; and I 
verily believe, if he were to do the 
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most unobjectionable and most me- 
ritorious thing imaginable, there 
would be found some to doubt his 
good motives, and others to misre- 
present them. 

Concerning the American Fire- 
Place introduced by Mr. Cobbett, 
there is an article in the 80th Number 
of your Magazine, which, with your 
permission, 1 will observe on. 

Your Correspondent, T. J., would 
have us understand, that he offers an 
unfavourable opinion on the Ameri- 
can fire-place, lest any of your 
readers should be deceived into pur- 
chasing one by Mr. Cobbett’s puff- 
ing, or, as he expresses himself, by 
that figurative writer’s blandishments . 
This, it must be owned, is kind and 
considerate of him towards your 
readers ; but, in reference to the in- 
dustrious and talented politician, it 
seems t6 me to savour a little of illi- 
berality. Surely, even if Mr. Cob- 
bett has a pecuniary interest to an- 
swer, by the introduction of this fire- 
place (which I believe he positively 
sta js that he has not), he cannot, 
wi a justice, be accused of attempt- 
ing to deceive the public in the in- 
stance before us, at any rate ; he 
merely enforces, in his own peculiar 
way, what he considers to be the su- 
periority of the American fire-place 
over the stoves in general use. fie 
gives his readers and the public an en- 
graved representation of the fire-place 
commended bp him , and invites them 
all to see and inspect it. And what 
can be fairer than this ? 

To those who are fond of fires 
upon the hearth (and there are num- 
bers who prefer them to the fires in 
an elevated position), the fire-place 
introduced by Mr. Cpbbett is, I can- 
not help thinking, deserving of some 
attention. It may not look, perhaps, 
quite so well at first as the stoves we 
have long been accustomed to ; but 
if it is calculated to save more fuel, 
and to give more heat than the com- 
mon stove (which, from its construc- 
tion, I have no doubt that it is): these 
are two prime qualities,which should, 
at least, obtain for it a politer recep- 
tion than you and your Correspond- 
ent, T. J., seem disposed to give it. 
As to its being ineligible for cookery, 
this seems to me quite a mistaken no* 


tion. Why not roast at it — why 
not boil at it— -when almost every old 
woman living in the country performs 
these operations by fires upon the 
hearth, and frequently without even 
the aid of wood, as fuel ? 

To conclude, it seems to me that 
Mr. Cobbett’a fire-place will do, at 
any rate, very well where warmth and 
saving of fuel are of greater consider- 
ation than beauty ; and that, not- 
withstanding the reasons urged in 
your Magazine against its being ad- 
mitted into the parlour, there will be 
found many who will be disposed to 
admit it there, when they learn that 
others have already done so, and that 
they like it very well. 

I am. Sir, 

Your obedient servant, 
March 8, 1825. W. T. 


CHEAP AND EASY METHOD OF 
MAKING SODA WATER. 

Take forty grains of the carbonate 
of soda* put it into a common soda 
water bottle, which generally con- 
tains about ten ounces of water. Im- 
mediately afterwards, put into the 
same thirty -five grains of tartaric 
acid, then cork it quickly. The acid 
and the salt ought to be put in in 
crystals, as when in powder they are 
apt to seize upon each other before 
the bottle can be well corked, and 
so a considerable quantity of the 
carbonic acid gas which is evolved 
is lost. 

In the above process, the tartaric 
acid having a greater affinity for the 
soda than the carbonic add gas has, 
combines with it, and forms the 
tartarate of soda, a soluble salt. By 
this combination the gas which was 
engaged with the soda is evolved, 
or set free, and mixes With the 
water in the bottle* and makes its 
escape when the cork is withdrawn. 
_ — Glasgow Mech, Mag, 


RAREFACTION OF AIR BY FIRE. 

Sir, — The critical and philoso- 
phical observations of T. Hartshorne, 
page 274, on the Rarefaction of Air 
by Fire, having frequently occupied 
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THE “QUESTION IN OPTICS.” 


my thoughts since I read his edifying 
paper, l find the more I think on 
that subject the less I know about it ; 
and, like your Correspondent, can- 
didly confess my ignorance, and 
freely allow, that although 1 am well 
aware pressure on water is lessened 
by fire, as well as by the removal of 
air, I always imagined the rarefac- 
tion of the air, in Doth instances, to 
be the same principle. I am now, 
however, of a different opinion, 
^without being capable of conceiving 
wherein the difference consists. In- 
deed, if I did not know it to be the 
fact, that water rises in the tube 
which has fire over it, I would say it 
is impossible it could, as a scale of a 
conical shape, when inverted, and 
being in equilibrio, ascends, causing 
the cmposite scale of the beam to de- 
scend, the inverted one having a can- 
dle flame under it. Now, the pressure 
on the other scale being unaltered, 
as well as that on the outside of the 
conical scale, the latter, I suppose, 
ascends from an increase of pressure 
on the nethermost or concave sur- 
face, which corresponds with a blad- 
der of air forcibly expanding before 
a fire. So that, from the facts of 
water ascending in consequence of 
reduced atmospheric pressure, and 
the scale ascending in consequence 
of increase of pressure, the infer- 
ence is nothing less than this para- 
dox, that air rarefied by fire has a 
less and a greater pressure than the 
atmosphere as it naturally exists. 
That this is not the rationale of the 
experiments I aim persuaded, as no 
doubt the phenomena arise from 
some common principle or unity of* 
cause, but which it is out of my 
power to explain. 

I am induced to trouble you with 
this declaration of my ignorance, in 
order to excite the learned and libe- 
ral to lend me their instruction. 

I am. Sir, 

Your obedient servant, 

PhyiiO Sates, A. M. 


THE “ QUESTION 11^ OrTIC&.” 

Sir, t- “ A Much-amused and 
Constant Reader,” at page 315, has 
attempted to give you r Correspond- 


ent “S.” an answer to his inquiry, 
page 253. ‘'S.’s” inquiry runs 

thus : — What is the greatest distance 
at which the human sight, under the 
most favourable circumstances of 
sight and situation, can discover the 
hands and figures of an ordinary 
turret-clock (say four feet in diame- 
ter), so as to tell the hours ? 

Now your Correspondent, by some 
strange, unaccountable fatality, has 
at once assumed the distance without 
any previous investigation, for lie 
says, that an object five feet in height 
(which, by the bye, is one foot more 
than “ S.’s” inquiry), and three miles 
distant, &c. Now, Sir, any calcu- 
lation, drawn from this assumption, 
can be no answer to “ S.” 

Mr. Joseph Hall, too, in his cor- 
rection of your Correspondent’s mis- 
take, has entirely overlooked what I 
have brought under review; and, 
besides, his solution is misplaced, 
for “ S.” does not want to know 
what will be the magnitude of the 
clock hands one foot distant from 
the eye. He wants to know at what 
distance they can be seen under every 
favourable circumstance of sight 
and situation ; at least I understand 
him so. 

Now, Sir, my method of solving 
this question would be this : — I would 
proceed to such a distance from the 
clock until l was almost about losing 
sight of the hands and figures ; then 
my analogy would run thus : — As 
the magnitude of the object on the 
retina is to the radius of the retina, 
so is the magnitude of the hauds and 
figures to the distance.. 

Your , querist and his friends will 
say, “ How are we to determine the 
two first terms of the analogy ?” I 
answer, by referring to those rules 
already laid down by writers on 
optics ; but, should this not be 
deemed satisfactory, allow me to add, 
that the human eye is a mere camera 
obscura, so that, by having an instru- 
ment of that kind, we may use this 
analogy As the magnitude of the 
reflected image is to the local dis- 
tance of the lens, so 5s uiagni- 
tude of the hands dn( ^ figures to the 
distance, _ , , * 

The dis f * nee > as measured by jh^ * 
theQd^’ however, I 
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der far more accurate in a practical Correspondent’s statement. So far. 
point of view. lie is right : but he might as well 

I am. Sir, have answered “ S.’s ” inquiry at the 

Your obedient servant, same time, or, at least, have taken 

James Yule. notice of that blunder which I have 
P.S. I am quite aware that Mr. pointed out; and in not doing sq 
Hall only intended to correct your he is so far in the wrong. 


WASHING MACHINE. 



Sir, — I herewith send you a draw- 
ing and description of an Instrument 
for washing Linen, &c. which has 
lately made its appearance in my 
neighbourhood, and is much ap- 
proved by the laundresses. It con- 
sists of a piece of fir deal (see the 
figure), ABCI>, 22 inches long, 11 
inches broad, and 1 inch deep, and 
into which is dovetailed another 
J)oard, of beech wood, which is 11 
'-square, and one inch deep. 


having 10 raised flutes or beads upon 
its surface. This instrument is put 
into a wash-tub, with water and soap, 
and the linen gently pressed with 
both hands upon the flutes, by which 
means the finest cloth may be washed 
without injury. 

I am. Sir, yours, &c. 

Ra. Burton. 

Cottinglyim, Yctahire. 
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Sir, — While reflecting on the con- 
struction of the improved steam-en- 
gine introduced by Newcomen and 
Cawley, generally termed the At- 
mospheric Engine, an idea suggested 
itself to my inind, that water, ap- 
plied as a substitute for steam (in 
order to form a.vacuum under the 
piston), would produce a similar ef- 
fect. I accordingly constructed a 
machine on this plan, on a small 
scale, and found it answered the 
theory exactly. The following brief 
description of it I submit to the con- 
sideration of your readers : — 

A represents the section of a cylinder; 
B, a pipe of 36 feet, 34 feet of which will 
counterbalance the weight of the atmo- 
sphere ; C, a main beam, with an arch 
and chain; E, a cistern, or reservoir of 
water; r, a valve to admit the water 


under the piston, H; e, a valve in the 
piston; s y a valve, to admit the water 
from under the piston to the pipe, B, in 
order to form a vacuum uuder the piston, 
H. The whole action of the machine 
consists in opeuing and shutting the 
valves, r and s. First, open the valve, r, 
and the water will descend and force the 
air that is contained in the cylinder. A, 
through the valve, e. Secondly, open 
the valve s , with the valve r shut, and 
the water will desceud through the pipe, 
B, and fornr a vacuum under the piston, 
H ; consequently, (he weight of atmo- 
sphere acting on the piston, H, will 
cause it to descend in the cylinder, A, 
and so on in succession, by the alternate 
opeuing and shutting the valves, r and s. 

I am, Sir, 

Your obedient servant, 

Wm. Tonkin. 

Beeralstone, Devon. ' 
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BEVEL CRANK, FARTHER IMPROVED. 

Sir, — Observing in your excellent 
Publication (Mechanics* Magazine), 
No. 81, page 392, the improvement 
which a Country Smith thinks he 
has made in the Bet el Crank in bell- 
hanging, I beg to inform him that, 
dunng my apprenticeship, twelve 
years ago , I made the same kind of 
crank , but with a still greater im- 
provement with regard to the facility 
of acting. I thought, at that time, 
I was the inventor, but having, shortly 
afterwards, same bells to alter, I met 
with the very same description of 
crank, and was informed that it had 
been in use some years. 

The difference Detween his crank 
and the one I am speaking of, you 
will perceive on reference to the one 
I now send you. Two plates, called 
flies, work upon rivets and mor- 
tices into the end of the crank, and 
accommodate themselves either to 
the bevelled comer or circular wall, 
by which means the crank acts with 
the greatest ease and precision. 
Your Correspondent’s crank has only 
one plate or fly acting upon a centre 
rivet, which, though an improvement 
upon the old crank, is still, in a de- 
gree, liable to the objections he is 
endeavouring to remedy. If he will 
use the crank I have described, he 
will find it act far more pleasantly 
than his own. He will, I am sure, 
excuse my remarks, when I inform 
him my only object is to apprise him, 
and, perhaps, other country smiths, 
of an improvement in the art thev 
follow. : 

I am. Sir, 

Yours respectfully, 

A London Smith. 

[The model of the crank, politely 
transmitted with this commu uication, 
may be inspected at our publishers’! 
—Edit.] 


WEIGHT OF CARRIAGES IN MOTION. 

Sir, — I was rather in doubt whe- 
ther the question on the “ Weight 
of Carriages in Motion,” was not 
similar to that given by King Charles 
to the Philosophical. Society for so- 
lution, which most of your readers 


OP CARRIAGES IN MOTION. 

are, no doubt, acquainted with ; but 
a very parallel case occurs to me, 
which, 1 think, will throw some light 
on the subject ; it is this We all 
know that a man can skate rapidly 
over ice which would not sustain his 
weight if he stood still, or even went 
only slower, because the time of his 
passing over is so short that it does 
not allow the ice to sink — his weight 
has not time to act fully. It would have 
the same effect on the weigh-bridge, 
if the cannon-ball were laid on it, and 
snatched up at the expiration of a 
time equal to the time in which it 
passes over the weigh-bridge. 

I am. Sir, ' 

Your obedient servant, 

Arjuiovpyos . 

March 10th, 1825. 


Sir, — I am rather surprised that 
your Correspondent, Sam. Yelsap, 
should introduce so many seeming 
difficulties respecting a coach being 
lighter when in motion than at rest, 
when, I am confident, he must be 
well aware of the only solution that 
can be given to the question. I will 
proceed, however, on the supposition 
that he really wishes for the infor- 
mation he requests, and will endea- 
vour to explain, as familiarly as pos- 
sible, this difficult problem, and shall 
here take the question, as stated to 
be-r-a ball rolling over a Weigh- 
bridge. 

Now, we will first suppose ‘the 
ball to be at rest on the bridge, when 
its weight, no matter whether caused 
by gravity or any other power, acts 
in a line perpendicular to the weigh* 
bridge, and therefore causes kto 
descend in proportion to this weight. 
We will next suppose that a pro- 
gressive motion is given to the ball 
in a direction parallel to the plane 
of the weigh-bridge; in this case 
we have now two forces applied to 
the ball acting at right angles to each 
other, and if we represent these 
forces by the two sides of a right* 
angled triangle, they may, by the 
established laws of mechanics, be 
resolved into one force acting in the 
direction of the bypothenuse, but 
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the direction of this force is obliqne 
to the surface of the bridge. Now, 
without entering into any mathema- 
tical calculation, it will be evident 
that the oblique force will have less 
power to make the weigh -bridge 
descend than a direct perpendicular 
force would ; for every practical me- 
chanic knows, that if we wish to 
dfatf a body along a given line, by a 
rope affixed to it, we must pull in a 
direction corresponding to that line, 
for, if we pull obliquely to it, part 
of our force or strength is expended 
in drawing the body from the direc- 
tion in which we wish it to move ; 
and thus, the more oblique the direc- 
tion in which we pull, the less force 
is applied to the purpose intended ; 
and thus, if we increase the obliquity 
of the pull, we shall, at last, exert 
our whole force in a perpendicular 
direction to the line in which we wish 
the body to move ; and, consequently, 
if the body is kept from moving m 
that direction, we shall be unable to 
make it advance it all, but it wiU 
remain ht rest; and thus we see, that 
the greater the force which acts in 
the direction of the horizontal plane 
is with respect to the force acting 
perpendicularly to that plane, the 
more oblique the compound force 
(arising from the double force ap- 
plied to the ball) wiU be to the hori- 
zontal plane, and, consequently, the 
less power it will have to move 
the plane, on which the body rests, 
In a direction perpendicular to the 
horizon; and thus we see that the 
hall in motion over the weigh-bridge 
has two forces impressed on it (no 
matter what their forces are called), 
that is, a force in the direction pa- 
rallel to the weigh-bridge, ana a 
force perpendicular to it ; and I have 
shown that these forces, acting both 
together, are the same as a force 
acting obliquely to the surface of 
the weigh-bridge, consequently its 
effect to make it descend is not so 
great as one perpendicular force 
acting in a perpendiculfti 1 line ; and 
thus we see that, without having re- 
course to any other solution than 
that which naturally arises from the 
consideration of the subject itself in 
( £t mechanical point of view, we are 
enabled to account for the seemingly 


aradoxical proposition of a coach ' 
eing lighter in motion than at rest. 

I am. Sir, &c. 

G.A.S. 


A FEW WORDS FROM A PRACTICAL 
SHIPWRIGHT ON THE “ STATE OF 
SCIENCE IN OUR DOCKYARDS.” 

Sir,— O n perusing the last Number 
of the " Quarterly Journal of Science,” 

I found ail article on the “ State of 
Science in our Dockyards,” written by 
Alpha, in which he has (I presume 
through ignorance) depreciated the me- 
rits and exertions of a most useful class 
of mechanics, particularly ihose upon 
whom the construction and improve- 
ment of the navy have hitherto de- 
pended ; and the class of individuals to 
which he directs the public attention, are 
those who have been educated at the 
Naval Academy at Portsmouth, for the 
express purpose of being made officers in 
our dockyards ; from whose acquired 
abilities he seems to anticipate a navy 
which shall far surpass our present one, 
and that of every other iharitime powef, 
in proportion as the scientific knowledge 
of the former is inferior to that of the 
latter. 

Far be it from me, Sir, to contemn 
science, by which many useful and im- 

E ortant discoveries have been made, that 
ave greatly increased the comforts and 
conveniences of life : let me remark, 
however, that the utility of these disco- 
veries was first established by experi- 
ment, without which all theoretical ideas 
are nugatory. I should, with Alpha, be 
disposed to anticipate much in tne - im- 
rovement of the navy from theoretical 
nowledge, were it not for those acci- 
dental circumstances and unknown 
causes which defeat the best calcula- 
tions that can be made in the construc- 
tion of a ship. The French, who are a 
scientific people, turned their attention 
to this subject many years ago, but have 
hot yet succeeded in constructing and 
building ships superior to our own, 
though built, according to Alpha's asser- 
tion, by “ knowledge derived from an 
imperfect experience.” The workman- 
ship and internal fitting of th^r ships are 
fair inferior to ours ; in this respect we 
are equalled only by the Americans. 
Alpha thinks it “ remarkable that no 
improvements in naval architecture have 
taken place but I think it more re- 
markable that he cannot tell the dif- 
ference between Noah’s ark, a Roman 
galley or ship, and one of our first-rate 
men of war. In civil architecture scien- 
tific rules can be applied with precision, 
and the fabric is usually what was anti- 
cipated ; but iu naval architecture expe- 
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rience has proved that this is far from 
being the case. 

Alpha has asserted as much as that a 
“ calculus’* is now formed and applied 
by the young men of the Academy, by 
which it would appear, that the sailing 
qualities and other properties of ships 
maybe predicted previous to their being 
built and fitted for sea. This is raising 
the expectations of the public, and in a 
high degree warrants them to look for 
something pre-eminent in the construc- 
tion and improvement of our navy. That 
such a “ calculus” is made use of by them 
In the construction of ships, I am well 
aware ; but the result has, I believe, dis- 
appointed the expectations of those who 
have made use of it, and the public in 
general. As yet, nothing pre-eminent 
lias been achieved ; and the ships thus 
constructed and built already, particu- 
larly the Regent yacht, cannot claim 
equality with many of those which have 
bccu constructed by “ knowledge de- 
rived from an imperfect experience.” 

1 think Alpha should at least have 
waited for practical proofs to justify his 
assertion, before he exalts the theorist 
at the expense of the practitioner. Iron 
is not less useful than gold, and in our 
dockyards it is a most valuable and an 
essential article in ship-building. Prac- 
tical men are the most efficient: and it 
is to such the country has to look in 
times of emergency, for the building of 
those fabrics which are its glory and its 
defence. During a long war, which was 
attended with innumerable difficulties, 
such persons were usually employed from 
six in the morning to six at night, and 
frequently from five to seven, or nine, 
with a small interval for refreshment ; 
under such circumstances it cannot b$; 
supposed that they had any leisure time 
to employ in theoretical studies, the re- 
sult of wliich, in fad, would have been 
of little or no use to them in the execu- 
tion of the duties they had to perform ; 
and it will be well if the persons brought 
up at the Academy, when employed 
under the same circumstances, retain in 
then* memories the portion of scientific 
knowledge they have been taught. How 
far the latter may excel the former in 
their exertions, is yet to be proved ; and 
as it respects their practical talents, of 
which Alpha presumes to be a judge, I 
conceive that only practical men are ca- 
pable of deciding. 

Alpha has erred in supposing that 
science was not applied heretofore in the 
construction of our ships : just as much 
was applied as the result of its applica- 
tion proved useful. No naval architect 
can predict with certainty the' depth of 
water to which a ship that is built will 
swim when launched, unless he knows 
her exact weight, and is certain that she 
is built strictly conformable to the con- 
structed draught. Two and more ships 


IN OUR DOCKYARDS.” 

have been built by the same moulds, and 
have differed in their draught of water 
from two to four or five inches, and the' 
larger the ship, the greater the difference. 
This to a mere theorist is inconceivable ; 
but wonder is often the effect of igno- 
rance ; and he who is cautious of pre- 
dicting in this respect, discovers more 
wisdom aud knowledge than he who 
charges himself with ignorance because 
of his silence. 

It may be necessary here to give a ge- 
neral outline of the causes that defeat 
calculation in the building of ships. The 
constructed drawing by which the ship is 
to be built, is made by a scale of a quarter 
of an inch representing a foot, as a 
larger would be iuconveinent in practice ; 
it is then transferred to the mould-loft 
floor, a place appropriated for that pur- 
pose, of the full size which it represents ; 
afterwards laying-off moulds are made to 
the lines, and bevellings given, by which 
the timber is prepared and trimmed for 
building the ship’s frame. The process 
of laying off on the floor is principally 
connected with that part ot the ship 
called the frame or skeleton, aud in the 
performance of this it is frequently 
found necessary, in making the body of 
the ship fair, to alter some of the lines 
taken from the body-plan of the drawing, 
a* much as from half an inch to two 
inches or more; and in proportion as 
the drawing is unfair, these alterations 
unavoidably take place. Every rib or 
frame is composed of a certain number 
of timbers, called futtocks, the mould- 
ing sides of which are bolted together 
with a scarph, equal to half the length of 
the futtocks. The moulds, before they 
are used, and the futtocks, after they are 
trimmed, are liable to an alteration in 
their form by the weather; and the fut- 
tocks being bolted together alternately, 
with so short a guide for the moulding 
edges, cause the rib or frame to differ, 
in large ships, about two or three inches 
from the line laid down for it on the 
floor. When all the frames are com- 
pleted, they are raised from the ground 
and put iu their proper places ; in (Joing 
which they are frequently so "much ' 
strained, as to cause an alteration ip 
their form, particularly in those which 
are very circular. As the iu-board works 
are carryiug on, the weight upon the 
shores causes the ground to settle, and 
the cleats, &c. connected with the shores?, 
yielding in some degree to the pressure, 
the frames fall out, so that a large ship, 
wfrep finished-mis been found* to in- 
cipaiip iq breath from an inch and a half 
to three inches. 

From the above statement of facts, it 
is obvious that Very little dependence can 
be placed on the calculation of the ship's 
displacement, or, in other words, the 
depth to which she will swim when im- 
mersed. In entering into the calculation 
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6f the ship’s displacement, which is 
made from the constructed drawiug, it is 
necessary to ascertain the weight of the 
materials of which the ship is to be com- 
posed. As this is attended with much , 
labour, sometimes the weight of a ship 
of a similar class, and nearly the same 
tonnage, is substituted in the calculation 
(as the weight of a ship can be nearly 
ascertained when immersed) ; and should 
the calculated or substituted weight be 
erroneous, it follows that the displace- 
ment will be so in the same proportion, 
faking all the above circumstances into 
consideration, who can predict with cer- 
tainty the displacement of a ship ? 

, Other calculations made from the con- 
structed drawing, respecting the ship’s 
sailing qualities, stability, Ac. are at- 
tended with similar obstacles and uncer- 
tainties. Should the displacement be 
erroneous, which is more than probable, 
the centre of gravity of the displacement, 
as calculated, will he so too, and conse- 
quently the metacentre ; and the centre 
of gravity being comparatively an as- 
sumed point, what dependence can be 
placed on the calculation of the stability 
of the ship ? The calculation of the re- 
sistance that a ship meets with when 
sailing, appears as vet too imperfect to 
be relied on ; ana the centre of the 
moving power, or the centre of the 
wind’s effort on the sails, cannot be cor- 
rect, unless the masts are precisely in 
the same situation, and have the same 
rake as shown in the drawing, which, 
.from accidental causes, is not at all likely 
to be the case. 

It may be proper to observe, that to 
obtain oy calculation the centre of gra- 
vity of a ship as fitted for sea, is a most 
laborious task, even by the shortest me- 
thod ; and should not every thing in and 
about the ship (including masts, yards, 
Ac. Ac.) be of the same weight, and in 
the same place as calculated, it would be 
abortive. Thus we have now most la- 
borious calculations, which have not as 
yet produced any thing of importance in 
ship constructing and building, instead 
of that knowledge which is derived from 
practical observation and experiment. 

Practical men of mechanical pro- 
fessions know that there are accidental 
causes and difficulties iu workmanship 
that preyent the execution of many use- 
ful plans and inventions, the theories of 
which are correct ; but this is what Alpha 
has not, it appears, contemplated. His 
speculative ideas of ship-building amount 
to little more than pleasant dreams, which 
time and experience, may correct. He 
has, indeed, said as much in favour of 
the Academy (with which he says he is 
not connected) as he could say, and per- 
haps more than has been substantiated ; 
but mere phrase is nothing : a counsellor 
can utter aa abundance of these in favour 
of his, client, by which the auditors 


may be amused ; but facts, or strouy cir- 
cumstantial evidence, enable the judge 
to determine, and the jury to decide. 

Fifteen years have elapsed since the 
establishment of the Academy, and it 
may now with good reason be asked, 
what has been discovered in the theory 
of ship-building more than was known 
before ? and what are the practical re- 
sults of the establishment ? 

Alpha conceives it to be a question of 
xt grave consideration,” how far it is pro- 
per to employ persons as master-joiners, 
who are also considered as forefnen of 
the shipwrights. Perhaps it is a ques- 
tion of graver consideration, how far it 
is proper to employ them as shipwright 
officers at all, and whether it is not a 
bad application of their calculating ta- 
lents ? As the construction and improve- 
ments of the navy principally devolve on 
the surveyors (the laying-off and building 
of ships devolving on the shipwrights ana 
their officers) , a few of them might be 
employed as calculators under their su- 
perintendence; and the rest, probably 
with more propriety, might be placed as 
calculators, under the direction of the 
astronomer-royal. 

I have to apologise. Sir, for the un- 
usual leugth of this letter, but I trust 
you will see the importance of the sub- 
ject is such as requires it. Why the me- 
rits of a practical mechanic should be de- 
spised, merely because he has not had 
tne advantage of a boarding-school edu- 
cation, and nas not been taught French, 
nor dancing and fencing, is what no truly 
generous mind can conceive* 

The class of individuals whose merits 
Alpha hasundervalued,was always equal, 
ana more than equal, to the duties they 
had to perform ; and their services merit 
not only the thanks, but also the favour 
and protection, of the public. 

Should you, Sir, allow this a place in 
your most practical and useful publica- 
tion, you will confer a great favour on 
those mechanics of whose merits and 
talents Alpha has so mean an opinion, 
and also on 

Your most obedient, humble servant, 
Anti-Calculus. 

P.S. I hope, Sir, you will excuse my 
phraseology, as I was not polished at the 
Academy. 

CONCENTRIC CHUCK FOR TURNERS, 
INVENTED BY E. SPEER, ESQ.* 

This Chuck consists of hollow 
truncated cones, fitting, with tolera- 
ble accuracy, into each other, the 


* The Society of Arts has voted its 
large silver medal to Mr. Speer for this 
invention* 
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outer one screwing on to the man- 
drel of the lathe, and turned like a 
common chuck; at the bottom is a 
detached circular plate of brass, to 
force the cones out, in case of any 
adhesion; b' t I have never found 
this necessary. It is calculated to 
obviate a necessity for numerous 
chucks, which are applicable to dif- 
ferent kinds of work, and to save a 
great deal of time, which is lost in 
preparing materials, when in the 
rough, for turning ; in fact, it may 
be called a universal chuck, whenever 
the back-puppet is in use. 

Every one acquainted with turning 
is aware of the trouble attending the 
first fitting a piece of wood to the 
lathe, which seems by this con- 
trivance, simple as it is, to be en- 
tirely obviated. Nothing more is 
necessary than to remove one or more 
of the internal cones, till there is suf- 
ficient room for the admission of the 
substance to be operated upon ; and 
it affords particular facility for re- 
moving anv work from the lathe (a 
screw, for instance) which may re- 
quire to be accurately fitted before it 
is finished. 

The present chuck is adapted to re- 
ceive any work between three and 
three-quarters and one-eighth of an 
inch in diameter ; but there can be 
no objection to its being carried to 
any extent in size that may be re- 
quired. It appears equally well cal- 
culated for turning brass, iron, or 
steel, the chucking of which is, in 
general, rather a troublesome ope- 
ration ; and it possesses one advan- 
tage, which is, I believe, peculiar to 
itself, namely, that it is impossible 
to injure the tool employed ; for, as 
the work is carried round, merely by 
the friction on the inside of the cone, 
which may be increased or decreased 
at pleasure, by moving the screw in 
the back-puppet, in the event of a 
tool encountering a knot, or any other 
impediment, this friction is invariably 
overcome with less violence than 
would be requisite to break the point 
of the tool, and the work remains 
stationary. 

The cones of this chuck are turned 
at an angle of about from ten to 
twelve degrees; but whether this 
may be the best proportion I am not 


prepared to say ? probably. If It, 
should come into general use, the 
angle might be determined by the 
kind of work to be performed. 

I have had a chuck of this kind 
made in brass, with the cones of iron, 
but it is cumbrous and expensive,, 
and does not answer so well, owing 
to the surface of the iron offering less 
resistance to the work within it. This 
perhaps might be remedied by rough-’ 
mg ; but I think the chuck is much 
better in wood, as it can be made by 
any common turner at a trifling ex- 
pense, and possesses more strength 
than can possibly be required. 



Description. 

The preceding figure is a section of a 
chuck, which consists of several hollow 
cones, placed one within another ; the 
whole of them may be removed by pushing 
a pin through the screwed hole in the back 
ot the chuck against the plate, a a ; the 
plate, *a, must then be replaced. The 
hollow cones or chucks may then be 
easily pushed out from watMn one ano* 
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ther, till one is found that will receive 
the end of a piece of wood, &£. that is 
intended to be chucked ; they must then 
be replaced in t^eir respective situations 
in the largest chuck, and screwed on the 
end of the /mandrel, b t of the lathe, as 
represented in the figure. The piece of 
wood, c , intended to be chucked, must 
then be pushed into the hollow cone, and 
the conical centre, d y (of the back-pup* 
pet) must be screwed against the end of 
the wood, which will cause sufficient 
friction within the chucks, so that the 
mandrel will turn round the chucks and 
the wood altogether. 

These chucks will be found particu- 
larly convenient for chucking the outer 
end of any irregular piece of wood, when 
the centre, d , can be applied to the op- 
posite end of it ; and also for chucking a 
piece of wood that has been turned, when 
the centre has been cut off one of its ends. 
The chucks may be made of box, or any 
other har d wood that is not easily split. 


PROMOTION OF EMULATION AMONG 
THE WORKING CLASSES. 

Sir, — Encouraged by the very 
great interest evinced by you for the 
education and independence of the 
Working Classes, 1 beg leave to 
trouble you with a few lunts on the 
subject, which, however cursorily 
thrown together, may possibly elicit 
from more experienced heads some- 
thing beneficial to the interests of 
that most meritorious part of society, 
on the well-being of which, it may 
be justly said, depend the rank, 
wealth, and fame of this great nation. 
I am induced to hazard my opinions 
at this time particularly, in conse- 
quence of the announcement made, 
in the 77th Number of your Maga- 
zine, of Mr. Brougham’s paper on 
“ The Education of the Working 
Classes,’* as I detest pirating the 
. opinions of others, or being supposed 
capable of doing so, as much as I 
feel tenacious of asserting the merit 
due to any degree of originality I 
may possess. 

, To confine myself to such limits 
as will not be trespassing too much 
on your columns, I shall, for the 
present, allude to one point only, 
wherein I imagine much mutual 
advantage would be promoted be- 
tween master and man, if feelingly 
take* up and judiciously carried into 


effect — 1 mean the classification 'of 
workmen according to their merits. 

When one or two thousand men 
are employed under a common head, 
as in the service of Government, for 
instance, dissatisfaction, in some 
degree, is inseparable from differ- 
ence of capacity in the same com- 
pany of workmen, when the amount 
of wages depends on the general 
exertion, and individual pay is the 
game to all j or wherein an equal 
proportion of the amount of the 
weelc’s earnings is the right of the 
worst, as well as that of the best 
mechanic. And as such difference of 
talent, in the customary mode of form- 
ing companionships, is as unavoidably 
collected together as it seems pre- 
posterous it should be so, some bet- 
ter mode of enabling each to have 
the full value of his exertions must 
be desirable to the men and to those 
over them, whose love of justice 
cannot fail of being excited, as their 
experience, discrimination, and sen- 
sibility, in numerous instances, dis- 
cover occasions for the exercise of 
it. To remedy this evil, give a stimu- 
lus to exertion, and excite an attach? 
ment to the service, I would classify 
the companionships; limit the num- 
ber of men in each class ; put at once 
the very best workmen in the first, 
the next in ability in the second, and 
so on of the remainder ; fix the daily 
or weekly pay of the classes on a 
graduated scale, and, as a vacancy 
occurs, fill it up from the next infe- 
rior class, the men of the superior 
choosing, by a majority of their votes, 
the mechanic most suitable to their 
own interests ; and, lastly, leave each 
class the power in a similar manner, 
and after due notice to the proper 
officer, of electing an idle or inca- 
pable individual. 

On this principle all would look 
forward with hope : indifference 
would find no lurking-place : dissa- 
tisfaction Would be unknown, and 
the service would have a zealous 
supporter in every individual, which 
neither foreign nor domestic induce- 
ments could make him forsake ; to 
which add the love of country — and 
a federal union, thus effected, would 
look on the unholiest alliance possi- 
ble, formed against'this country, with 
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the same indifference that time con- 
templates the ephemeral productions 
of art. 

I am. Sir, 

Your obedient servant. 

An Auld Servant of Government. 


1BON MASTS. 

Sir, — A t a period when Science is 
making such rapid strides, and its ele- 
ments so generally diffused, even among 
the labouring classes, it cannot be mat- 
ter of surprise that the public attention 
should be alive to any improvements in 
the form of our ships of war, to the con- 
veniences afforded for their skilful navi- 
gation, or to any other circumstances 
which may place us higher in the scale 
of improvement than any other naval 
power. 

The columns of our newspapers have 
been much occupied of late with accounts 
of the trials of the three experimental 
sloops of war, Champion, Py lades, and 
Orestes, and a deep interest has been 
excited as to the final result of those ex- 
periments ; but this interest rests chiefly 
in the minds of those who are little able 
to judge of the value of the experiments 
in a philosophical point of view. 

In the absence of data as to the rela- 
tive sizes of the vessels, the area and 
form of their midship sections, the form of 
their fore and after bodies, their draught 
of water, the dimensions of their masts 
and yards, and area of their sails, no de- 
finite judgment can be formed of the merits 
of their constructors ; for let it be recol- 
lected that the man who can build that 
ship which shall have a maximum of good 
qualities with a minimum of defective 
ones, under all circumstances of sailing, 
and in all states of the weather, and can 
do tliis, so as to carry the required num- 
ber of guns, in a ship of the least possible 
dimensions (to secure good qualities) is 
to be considered, not only in an econo- 
mical point of view, but in a scientific 
one, as the most skilful constructor. It is 
a well-known fact, that a person totally 
ignorant of the science of naval architec- 
ture can build, with success, a large ship 
to carry pnly those guns, and that quan- 
tity of stores, usually put on board a 
small one, and she shall have better sail- 
ing qualities than the smaller vessel, al- 
though the former shall be far inferior to 
the latter in scientific construction. 

But, Sir, I look with a-deeper interest 
to the result of the next cruise, thau the 
quicker or less quick passage of these 
three sloops through the water, when I 
turn my eyes to the experiment which is 
being tried in the Phaeton frigate which 
accompanies them. This ship, it ap- 
pears, has a main-mast and bowsprit of 
iron, made under the patent right of Mr. 


Robert Bill. If this nlau should succeed 
it will confer a benefit on the English na- 
tion of no mean importance; it will 
make us at all times iudepeudent of fo- 
reign countries for supply of mast- 
timber— it will give energy to British in- 
dustry, and employ a large capital at 
home— it will decrease very considerably 
the expenses in the equipment of a navy ; 
and, what is still of more importance, 
by the powerful ventilation which they 
afford, the health and comfort of the 
seamen will he promoted, and the du- 
rability of the ship ensured. 

By a new and happy improvement in 
this species of mast-making, and for 
which the inventor has lately taken out 
an additional patent, masts can be made 
of the required strength, and still pre- 
serve a comparative degree of lightness* : 
and further, iron masts may betaken out 
to foreign stations in small parts, built 
on board ship by the mechanical means 
Which every ship affords, and thus ren- 
der a masting-machine unnecessary. By 
this, in time of war in particular, a very 
great saving will arise. Added to all 
these advantages, an iron mast, even 
according to the present high price of 
the raw material, can be made at half 
the cost of one of wood, and will, most 
probably, last ten times as long. 

I am. Sir, yours, $c. 
Deptford, March 15th, 1825. C. P. 


CORRESPONDENCE. 

Amicus may forward the portion of his 
paper intended for our pages. 

T. M. B. is referred to the article, in 
our present Number, from “ A London 
Smith." 

Junius Anaxarchus Will please to look 
to our Notices to Correspondents in 
■Number 75. 

E. B. C/s papers shall have an early 
place. His proffered observations on 
Locomotive Engines will be acceptable. 

Communications received from — Hasp 
Smolet — A Lover of Good Things — 
C. J. K.— Aurum— T. W. S.— Enquirers 
«— T. Hartshorne — Plato Mysshea — Dub- 
1 ini— Win. H. C.— G. Scott--W. A. O.— 
Mr. Pasley— $. D. — An Amateur — Do- 
verensis— Adam — T. S.— Old File. 

Erratum.— Page 41,4, vol. in. 2nd col. 
line 34, for < provides,*, read ‘ pervades/ 


Communications (post paid) to be addressed to 
the Editor, at the Publishers’, KNIGHT and 
LACEY, 56, Paternosjter-row, London. 

Printed by B. Bbnslbv, B olt-court, Fieet-street. 
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NEW TALLOW LAMP— FRICTION ON RAILWAYS. 


NEW TALLOW LAMP, 
INVENTED BY .MR. M. MONNO^I. 

Agreeably io ,the reqiiest which 
we made in oiir 69tti Number, Mr. 
Monnom has favoured us with the 
following fnofre particular . descrip* 
tion of the New Tallow Lamp, in- 
vented and made use of by him in 
his trade as a watch-maker. 

Fig. 1 is a perspective view of the 
lamp. It represents a standing light, but 
( is instantly made portable by turning the 
screw, A, and taking away the reservoir, 
B, as is shown by fig. 2. A pipe pro- 
ject* from the bottom of the reservoir* 
and screws into the pipe, D, of E, the 
' burner. F shows the top of the air-pipe, 
which moves the wick up or down by 
means of a pin, H, which projects in- 
side the slider. I, a projection of brass 
to strengthen the slider, and make more 
halt for the pin, H. J is the slider, on 
which is placed a round wick. K, a 
screw and plug, fitted to the bottom of 
the pipe, D, of the burner, to regulate 
the running of the fat from the reservoir. 
L is a cap fitted with cork, and screwed 
on the end of the pipe, D, under the 
burner, to prevent the tallow’s running 
from the joint. M is a pipe, big enough 
to coutaiu the wick ana slider. There 
is a groove cut down the inside to admit 
the pin, H, and keep the slider from 
turning round. N, a collar and screw, 
which screws into the burner, and forms 
part of the stand. O is a cup, with an 
inside screw, made to receive the end of 
the pipe, M. PP are two pipes, soldered 
to O and Q. This frame is screwed into 
the bottom, R, and forms the whole of 
the stand. S is a piece of leather, made 
to fit the cup, O, and is put on the air- 
pipe to secure the joint at T. PP acts as 
a spring upon the leather, and keeps the 
lamp from turning round with the ball, 
U. WVV are four brass balls, to raise 
tiie bottom from the table, so as to ad- 
mit the air to pass up the air -pipe, which 
gives life to the flame of the lamp. This 
lamp produces a clear and steady light, 
superior to any gas. 

Street-lamps, carriage-lamps, or 
lanterns, may be made on my plan 
to bum twelve hours, without any 
alteration. Should any of your Cor- 
respondents wish to have lamps made 
on this plan, I shall be happy to sup- 
ply them on moderate terms. 

I am. Sir, 

Your obedient servant, 

M. Monnom. 

February 17, 1825, 


FALLACY OF MR. ROBERTS’S EXPE- 
RIMENTS ON RAILWAYS. 

$m*—At dace 381 tif your useful and 
*■ enleirtaihiiig PubUt&titim under the head 
of “ Railways,” I read the following no- 
tice : — “ To set at rest a question which 
has of lfite been a go t dd dti\. &gi$t4dd, 
with respect to the velocity of a carriage, 
in diminishing or increasing the degree 
Of friction on railways, Mr. Roberts, of 
, Manchester, has made the following ex- 
periments.”. . Then it proceeds to. detail 
these experiments, which consist in a 
contrivance to make the railway move 
(on which the carriage rests); instead of 
the carriage itself, and by attaching the 
latter to a post, to which also has been 
affixed oue of Mariott's weighing ma- 
chines. The force with which the car- 
riage pulled when the railway was put 
in motion under it, was held to be the 
measure of the friction, and the result 
WaS found to he, that an uniform force 
was exerted, under every change of 
velocity. 

Now, really, Sir ? the confidence with 
which this question is said to be 
finally decided is quite astounding, and 
it may argue great presumption in me to 
call it in question, or attempt to con- 
travert it; but, in my simple opinion, 

and iSe result which has been obtained, 
is what any one might have anticipated 
by a little attention to its parts. One 
great error that I consider has been com- 
mitted, is in supposing it the same thing 
whether the heavy body itself moves, or 
the railway that is under it, for the re- 
sult of the experiment with the latter 
motion » totally at varianee with what 
experience proves to be the fact with the 
former, viz. — that the gravitating or 
downward force of a heavy body may be, 
in whole or in part, suspended by a supe- 
rior force pressing it with different de- 

f rees of velocity iu a diflerent direction. 

or instance, it is a well-known axiom, 
tbat the faster a carnage moves, the 
lighter it becomes ; and that when once 
a force has been exerted to give it an ac- 
celerated movement, a smaller force will 
serve afterwards to keep up the same de- 
gree of velocity. Assuming this then to 
be the fact, which 1 believe is incontro- 
vertible, how comes it, if itwere not for 
the reasons I have here stated, that a 
greater force being required to overcome 
the resistance in the first instance, the 
continuance of the same degree of force 
is not required afterwards, if the resist- 
ance of the weight and friction be the 
same (as Mr. Roberts thinks be has 
proved) , whatever be the velocity ? 

It so happens that in the same Num- 
ber (80) of your Magazine, in which this 
decisive experiment of Mr. Roberts is in- 
serted, I am furnished with a more con- 
vincing proof, “ that velocity diminishes 
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< imT j ^otv- p.u/u;, Vi*. 

VVJjy does a coach m motion press & 
Weighbridge less thrih When it remains in 
rest - ” ©r, to simplify it thus, 
y by does a camibn-ball press upon a 
weighbridge more when at rest than 
when in motion?” In other words, 
How is gravity suspended by motion ?” 
Here, then, by this siriiple question is 
the fact I undertook to prove ascertained 
(for without gravity there can be no fric- 
tion; # and the writer only, wishes to 
^now the cause of its diminution, which 
must be, sought for in the propelling 
power. But, in short, this principle was 
so Well understood when 1 was a boy at 
school, that I have frequently, with 
other boys, propelled myself with such 
velocity, ^as to slide across a piece of ice 
that would not, for ever so short a pe- 
ttod, support my weight; and when I 
have again attempted it with a dimi- 
nished Velocity, it his given way under 
me. Is not this a convincing proof, that 
flip Weight or pressure in the two in- 
stances was different, otherwise in the 
latter it would not have given way ? 


wholly suspended, Or Cease to act, and 
Which I expect may be deemed in a great 
measure conclusive, viz.— that wherein 
a canrion-ball (whose gravity we may 
Call 24 pounds) \h propelled in a point- 
plank horizontal direction, say 2000 
yards; before the velocity of its force be- 
comes diminished; and it inclines to- 
Wavds the earth. Here* then, for this 
entire space of 2000 yards, we have a 
gravitating force of 24 pounds entirely 
suspended by a propelling movement ; 
and it is -only at the end Of this great 
distance that the movement becomes im- 
peded by the resistance of the atmo- 
sphere, and the gravitating power be- 
gins to act add make it descend. 

f . This | consider sufficient evidence to 
show why I dissent from the conclusion 
Mr. Roberts has come to, viz.— that fric- 
tion of th’c satne body is the same under 
«11 degrees of Velocity ; and if my theory 
is correct, which is What has hitherto 
■been believed to be the trne One, before 
jhis supposed discovery 0 f Mr. R., it still 
remains a desideratum iu science to dis- 
cover the means of measuring the fric- 
tion of a body tinder different degrees of 
Velocity ; for, with the little knowledge 
J have qf mechanics, and I confess it to 
, he but little, I consider this contrivance 
pf Mr. g^powever ingenious, does not 

i&bj|i$e, Sir, For troubling 

v -tr 'T o rSi hut yoUr object 

nhpUbllshingffWeV^m opinions is, if pos- 
sible, to elicit tinth, perhaps you may 


deem this to be worthy of insertion $ in 
doing which you will Oblige, Sir, 

Your obedient servant, 

A Constant Reader. 
No. I, Woburn- place. 


Sir,— In your 80th Number, p. 381, 
you have described an apparatus made by 
one Mr. Roberts, for the purpose of set- 
ting at rest the question on Railways. 
We practical mechanics do not under- 
stand what is meant by this expression, 
as we cannot see the use of this appara- 
tus, or that it has shown any thing dif- 
ferent from what was before generally 
knovyn. We all know that the power 
requited tb overcome friction on rail- 
ways, .&c. must be increased with the 
speed ; that is, for ihstane'e, if a double 
speed is wanted, a double bower must be 
applied for. Supposing there were only 
friction to overcome, and that friction 
Were equal to 150 pounds, it is clear that 
this resistance, at two miles arid a half 
per hour, will be equal to a horse's 
power ; but if yori alter the speed to five 
miles per hour, it will require two 
horses’ powfer ; at least it will take a 
steam-engine of two horses power td 
drive it ; and if you farther increase the 
speed to ten miles per hour, it Will re- 
quire the power increased in the same 
proportion. Although we do not take 
the resistance of the air into the account, 
it has been found by experiment, that 
in a still atmosphere, a square foot sur- 
face. moving at the velocity of ten iriiles 
per hour, experiences a resistance equal 
to 492 pounds ; and if a carriage on a 
railway contained 20 square feet front* 
it would be thus : 20 *'492=984 pounds, 
the whole resistance : but if going against 
the wind at that speed, and the wind 
blowing at ten milesi per hour, this 
Would be equal to the speed of twenty 
miles in a still atmosphere ; and as the 
resistance of air increases &s the square 
of the velocity, it would be = 9.84 x 4= 
39.36 pounds. Great as this resistance 
is, yet it does not increase like the re- 
sistance of water on canals, &c. A Cor- 
respondent, in Number 72, p. 247, has a 
strange and evidently fallacious way of 
calculating those resistances - y but in 
Kuhiber 79, p. 359, We meet with a 
differ 


writer of a different cart, Who no doubt 
understands the subject, and if he has 
more tiriie to Write than me, 1 hope you 
wih hear more from him. I shall only 
mention that the left! statute to vessels 
on canals, &c. will be found to increase 
in a higher degree than the square of the 
velocity. Light fluids, as air, which may 
be said to be Without w'eight, will resist 
as the square of the velocity ; but lieavt 
fluids, like watter, will resist as the cube 
of the velocity. For example* a double 
2 p 2 
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velocity cannot be obtained from water 
but by increasing the column four times; 
and, as Mr. Smeaton says that where 
the velocity of water is double, the ad- 
jusfage or aperture being the same, the 
effect is eight times ; that is, not as the 
square, but as the cube of the velocity. 
.Now, there can be. little difference whe- 
ther the body move against the water, 
or the water against it ; therefore a ves- 
sel moving at'a double velocity must be 
resisted by double the quantity at double 
the velocity, which is 2 x 2=4 x 2=8. 
We find in water-mills, where we have 
a certain quantity passing through the 
sluice aperture in a given time, and say 
the effect is equal to one; but when the 
head-water, or column, has risen fbur 
times the height above the aperture that 
it was in the first instance^ there would 
double the quantity pass this given aper- 
ture iu the same time. Now, as the 
power of water-mills is best found by 
making the water act on the wheel by 
its gravity, four times the fall or column 
will give four times the power: and as 
double the qnantity passes iu the same 
time, double the quantity would always 
be on the wheel, which also doubles the 
power; therefore 4 x 2=8 times. So that 
when a vessel is made to force its way 
through water at a double speed, it must 
be resisted four times, and at a double 
velocity, which makes it equal to eight 
lames, namely, as the cube of the velocity. 

We are wandering, however, from our 
first subject, viz. Mr. Roberts’s model, 
to which let us return. It has been 
stated, that were a weight equal to 100 
pounds suspended over a pulley, and the 
end of the line connected to a carriage 
on a railway, and that this carriage took 
90 pouuds to put it in motion, that in 
time the carriage would accelerate to a 
great speed, until counteracted upou by 
the air. This, 1 suppose, no one will 
deny; but the faster it runs, the faster 
are we spending our power, for the 
faster is our wound-up weight sinking ; 
so that we just come to where we set out, 
viz. — the power to resist friction must 
increase with the speed. 

1 am. Sir, yours r trnly, 

W.D, 


THE BALANCE QUESTION — FRIC- 
TION ON RAILWAYS. 

Sir, — I beg leavedo step forward 
to give my opinion on a question 
which appears to me to be treated 
by your Correspondents in a very 
erroneous manner, and I come for- 
ward on tbe present occasion not 
only to endeavour to set your Cor- 
respondents right with respect to it, 
but also with a view to check that 


spirit of presumptuous trinlnbti' 
which is too visibly manifested by 
your “ Young Engineer.” 

In speaking of the Balance Ques- 
tion, G. B. says, “ the reason of this, 
is so clear, that it would indeed he 
singular if it were otherwise.” I say 
so too. S. Y., on the other hand, 
says, that a pressure infinitely great, 
exerted in the way G. B. describe?, 
v will not increase the weight one 
grain. There is, indeed, a nice dis- 
tinction between the words weight 
and pressure in a philosophical point 
of view ; but, on the present occa- 
sion, I shall consider them as syno- 
nymous, as this, I believe, will best 
correspond with the general ideas 
of your readers. Then, suppose a 
balance to he loaded with, equal 
weights. If, in this state, we step 
under the beam (standing on the 
ground), and apply an upward force 
of 30 pounds to the middle point of 
one of the arms, it is manifest, from 
the properties of the lever, that^. 
ounds put into the scale which 
angs from the same arm would ex- 
actly be a counterpoise to the 30 
pounds. Now, let the man step into 
one of the scales, and let him he 
counterpoised by weights put into 
the opposite scale ; if, then, in thi? 
state he presses upward with a force 
of 30 pounds on the middle point of 
the same arm from which he hangs, 
it is evident, from what we have al- 
ready stated, that an additional 15 
pounds thrown into the same scale 
w6uld exactly balance the upward 
pressure of 30 pounds; but, since 
action and reaction are equal and 
opposite, the man necessarily throws 
30 pounds into the scale, which is, 
in fact, 15 pounds more than is ne- 
s cessary for restoring the equilibrium. 
What, then, is to be the consequence ? 
Why, it is too apparent. All your 
other Correspondents say that it is 
owing to the elongation of the arm 
that the scale descends, hut, as G. B. 
very acutely remarks, page 308; the 
swinging cannot alter the point of sus- 
pension. 

Should your readers not see clearly 
through this remark, let them read 
page 408, vol. i. of the Mechanica* 
Magazine, and they will there per- 
ceive that oblique action lias nothing 
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to do With the descent of the scale ; 
hut, should that article not be con- 
vincing enough, let me still further 
observe,, that in all cases of oblique 
action there is a loss of power pro- 
portionate to that obliquity; conse- 
quently, according to that principle, 
there is a portion of the man’s weight 
lost ; hence the scale ought to ascend. 
But, say my opponents, the arm 1 of 
the beam becomes virtually longer, 
or the point of force protrudes "far- 
ther from the fulcrum, and this 
causes it to descend. Well, let them 
have it so ; but they will allow me 
to say that this protrusion or elon- 
gation is always proportionate to 
the loss of power arising from the 
oblique position of the scale ; so 
that, in this way, au equilibrium 
would constantly obtain. Your Cor- 
respondents will, therefore, perceive 
that all the demonstrations and ex- 
planations that they have given are 
not sufficient to account for* the 
descent of the scale. 

Mr. George Gregory, at page 361, 
lias attempted to give us a trigono- 
metrical solution of the fact, when 
the scale is prevented from being 
thrust out of the perpendicular posi- 
tion, but it only proves that the 
oblique force : direct force : : as 
radius : the sine of the direct force. 
This is, iii fact, proving nothing, 
sipce oblique action is not the cause 
of the effect produced ,* but, suppose 
that oblique action were the cause 
of the descent of the scale in this 
instance, then Mr. Gregory’s solution 
carries a manifest contradiction on 
its face. Let us hear what he says, 
“ Then, by the revolution of forces, 

' it will be devolved into the two, 
HA; AG, (vide page 361) ; but AG 
is in the direction of the beam, 
therefore it can have no effect in turn- 
ing It about its centre ; hence AH is 
the direct force.” Now, Sir, for the 
sake of your less informed readers, 
•I may just observe to them that Mr. 
Gregory’s meaning is this : — that, 
because the man's weight has grown 
lighter , . the scale must necessarily 
descend! ! ! This, in fact, is the sum 
total of his solution. 

Mr. C. Eagland says, that he tried 
the experiment by putting a piece of 
•wock\ into the scale, and attaching it 
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firmly to the beam, in imitation of 
the man’s grasp, and that the same 
effect followed. How could it be 
otherwise ? The piece of wood thrust 
the scale out of the perpendicular 
position, thus causing a correspond- 
ing action upon the arm, arising 
from the centre of gravity of the 
scale endeavouring to fall under the 
point of suspension of the scale ; and 
this mechanical action pressing up- 
ward against the arm, explains, in a 
very clear manner, the descent of 
the scale, according to what I have 
already stated. 

Your “Young Engineer,” at page 
393, attempts to prove to G.B. what 
he had promised at page 278, but I 
need not trouble you with a review 
of it — it carries its own refutation 
along with it. Indeed, Sir, taking 
all things under consideration, G. B. 
has pointed out the method of solv- 
ing this question more philosophi- 
cally than any of your other Cor- 
respondents. You will observe, I am 
speaking of his method, not of the 
conclusion he has drawn from that 
method. 

S. Y., at page 394, puts a question 
to me. Now, I have no objection 
to answer it, for the sake of your 
other readers ; but why should I do 
it for him, when he says, at p. 358, 
that he admits it, namely, the posi- 
tion advanced by me at page 308 ? 
Bv-the-bye, Mr. Editor, his letter is 
a laughable one : let us look at it, if 
you please. At page 358 he quotes 
a passage from 239, and, after having 
read it, he sullenly exclaims— “ this 
I deny .” Immediately after this he 
cites another passage, which, you 
will observe, is exactly the same 
proposition, couched in different 
woras, and, after having read it, he 
.exultingly exclaims — (t lhis I admit! 
it is conformable to the experiments 
of Mr. Professor Vince.” Then, 
after giving us a great deal of intri- 
cate calculation, which, I confess, is 
far beyond my comprehension, he 
goes on to state that 158 pounds 
moved through 20 miles have ex- 
pended 2000 pounds in balancing 
the friction alone (all this may be 
true , from the nature of your engi- 
neer’s machinery !) ; “and yet,” says 
he, “ the writer alluded tojias the hap- 


Digitized by v^ooQle 



438 


HAW AND BOILED EGGS. 


dihood to assert that, ^pef^kipg’ plas- 
tically, it would cost no more to 
command a velocity pf 20 miles an 
hour op a railway than a velocity 
of one.” 

Now, Sir, if I may be allowed tp 
draw an inference frqm the above 
statement, 8. Y. denies what a little 
before he admitted, and even insi- 
nuates that the conclusions drawn 
by the writer of the article on Hail- 
ways are not strictly conformable 
to the experiments made by Vince 
end Coulomb. Now this is sufficient 
proof to me that he knows nothing 
of the experiments made by these 

f entlemen. For his instruction, 

owever, I can inform him that, ac- 
cording to the experiments of Mr. 
Vince, friction is an uniformly retar dr 
ing force , and always corresponding to 
the time . Those of Coulomb are 
somewhat different from Mr. Vince’s, 
for he concludes, that all things being 
alike, (he friction is proportional to the 
pressure, 

S. Y. further says, “ I am esseiir 
tially a practical man, and am proud, 
very proud of belonging to so useful 
a portion of speiety— tp a portion 
who could claim among its members 
a Smeaton and a Watt.” This may 
sound all well enough, but some 
people are proud of making a merit 
of necessity; moreover. Watt and 
Smeaton were mep of genius, and, 
as such, I consider them as theo- 
retical men, for “ genius is the gift 
of Clod, which learning cannot con- 
fer.” Practice may hold the helm, 
but theory must guide the bark. 
Although Watt ana Smeaton have 
sprung from the same class of so- 
ciety to which we belong, that is no 
reason why we should content our- 
selves to drag a life of drudgery and 
toil under the mercenary eye of, 
perhaps, a tyrannical master. No, 
Sir, let us use our honest endeavour 
to get rid of those slavish trammels ; 
we have now the blessed opportu- 
nity, through the pages of the Me- 
chanics’ Magazine, of unfolding our 
minds (each in his own way) ; we 
have now opportunities that Watt 
and Smeaton never enjoyed ; let us, 
therefore, do what we can to better 
pur condition, and, as Mr. Be van re- 
marks, page 199,. vol. i. Nothing 


is accomplished without labour, aud 
nothing is denied to application and 
perseverance.” 

I have bepu induced. Sir, to enter 
thus fully, qr rather, I miglit say, 
superficially, intp the merits of S-Y.’s 
epmmunicatipns,with a view to check 
that impetuous spirit by which, he 
seems actuated, and which is evi- 
dently carrying him beyond himself, 
and, if not timely curbed, will lead 
him at last to the most erroneous 
notions in matters of science. You 
will, perhaps, say I have hepn top 
severe ; I grant X have been severe, 
but ^he who spareth the rpd hateth 
the child.” I shall always be happy 
to meet S. Y. in the pages of the 
Mechanics’ Magazine, but with a 
less imperious t one than he has 
heretofore assumed. I would feel 
satisfaction in assisting him in hip 
mechanical studies, so far as my abi- 
lities permit, and it will always yield 
me pleasure in answering those que- 
ries which he may, from time to 
time, insert' in your journal. 

Having, in this letter, made such 
an open attack upon many of your 
Correspondents, 1 consider . it hut 
justice that they should he in pos- 
session of my real address, that I 
may openly apd fairly meet their 
charge; and, as my tripnds in the 
North used to ^av, that there was 
never c f muckle look attqndit op# body 
that had twa names / 7 1 therefore beg 
leave to subscribe myself, 

Your obedient servant, 

James Yule. 

631, Bed Lipmstneqt, Cterkepwelh 


RAW AKiD BOILED EGGS, 

Ssn,— I conceive the difficulty of 
spinning a raw egg (stated by Nicol 
Dixon, page 374, vol, ih.), arises 
from this cause >~We know that if 
a cun containing water be turned 
round quickly, the eup maybe turned 
for a considerable number of revo- 
lutions, whilst the water remains sta- 
tionary or nearly so ; this, in a degree, 
must be the case with the egg. 
When you spin a raw: egg, the fluid 
within having a tendency to stand 
still, the friction of the liquid against 
the inside of the shelly in conse- 
quence of its not being round, pre<- 
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vents its spinning*; but, if you con- 
tinue to spin it, by decrees the fluid 
will revolve too, and then the diffi- 
culty ceases ; as I have found, on 
trial, that a boiled or raw egg, ap- 
plying, as nearly as may be, the same 
force in spinning them, will continue 
to spin nearly the same time ; but 
the boiled egg spins much the faster 
at first, till the fluid within the raw 
egg revolves with the shell. 

I am, Sir, 

Yours sincerely, 

Art/juovpyos, 

March 10th, 1625. 


SELF-REGULATING PENDULUM. 





SiR,-~Having seen, in Number 77 
pf your valuable Magazine, a de- 
scription of a very ingenious Self-re? 
gulating Pendulum, hut rather of a 
complex nature, 1 ' am induced to 
submit to your notice one much more 
Simple, which is applied by Messrs. 
Barraud, CornhiU, to their astrono- 
mical clocks. 

Description . 

The preceding drawing represents the 
pendulum rod. 'with the external frame, 
enclosing a cylinder of glass fixed inr the 
frames and filled With mercury up to the 
dotted line; ftow the vyav this pendu- 
lum adjusts Usem is by the expansion 
or contraction of the two metals j for in 
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hot weather the rod will expand or 
lengthen, at the same time the mercury 
in the cylinder will rise, and in cold 
weather the rod will contract or shorten, 
and the mercury in the cylinder will fall ; 
consequently the vibrations of the pendu- 
lum are always equal. 

I have witnessed its performance 
myself, in ail astronomical clock (by 
Barraud) in the possession of a gen- 
tleman whom I am intimately ac- 
quainted with, the clock having gone 
from March 24th to J unc 20th, with- 
out deviating but two minutes six 
seconds from Greenwich mean time ; 
during which time the thermometer 
was from 37° to ,69°. 

From yours, truly, 

R. Farlev. 

Rotlierhithe, Feb. 28th, 1825. 


THERMOMETRICAL DETERMINATION 
OF HEIGHTS. 

Sir, — Allow me to direct the at- 
tention of your readers to a branch 
of philosophical inquiry, which, 
while it yields a rational pastime, 
cannot, at the same time, fail of 
giving the most instructive lesson to 
those of them who are cultivators of 
the ground. 

^ It is an universally received prin? 
ciple, that as we ascend in the at- 
mosphere there is a gradual diminu- 
tion of temperature, and, although 
the decrements of heat, at equal as- 
cents, are not altogether uniform, 
but advance much quicker in the 
higher than in the lower regions of 
the atmosphere, yet, as it regards 
the Island of Great Britain (whose 
highest arable lands are not far above 
the level of the sea, comparatively), 
we may, perhaps, be sufficiently near 
the truth to assume the law of equa- 
ble progression. According, then, 
to the delicate and patient research 
of a certain celebrated philosopher, 
we may allow one degree of cold, 
by Fahrenheit’s scale, for every 90 
yards of ascent ; so that, according 
to this rule, by having the medium 
temperature corresponding to the 
latitude? we may trace ouj; a curve 
over the island at which eternal frost 
prevails, and which may be called 
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the curve of congelation, correspond- 
ing to 32° of Fahrenheit's scale. 
Now, in order to discover the me- 
dium temperature at any degree of 
latitude, rrofessor Maver, of Got- 
tingen, has given us tne following 
formula: — 29 cosine L 2 will ex- 
press in degrees, on the centrigade 
scale, the medium heat of the coast. 
L, in this formula, denotes the lati- 
tude of the place at which the ob- 
servation is made. 

From the two preceding rules I 
present your readers with the follow- 
ing table 


Latitude. 

Mean temperaiare at the 
level of the sea. 

Height of 
curve of 

Centrigrade 

1 

1 

tionmft. 

50® 

1 1 .° 98' 

53.° 6/ 

5832 

51 

11. 49 

52. 7 

5589 

52 

10. 99 

51. 8 

5346 

53 

10. 50 

50. 9 

5103 

54 

10. 02 

50. 0 

4860 

55 

9. 94 

49. 2 

4644 

56 

> 9. 07 

48. 3 

4401 

57 

8. 60 

47. 5 

4185 

58 

8. 14 

46. 6 

3942 

59 

7. 69 

45. 8 

3726 

60 

7. 25 

45. 0 

3510 


An example will best illustrate the 
use of this table. 

Suppose we are on a spot of ele- 
vated ground, in the latitude of 51°, 
and we find the temperature to be 
43° by Fahrenheit's scale, then the 
standard temperature at that lati- 
tude, according to the table, is 
52°7 / ; then 43° subtracted from 
52° 7' — 9° 7 ' 9 and this multiplied 
by 270, the number of feet in 90 
yards, is equal to 26 19, the height 
of the elevated ground above the 
Jevet of the sea. Other mse, thus : 
32° subtracted from 43° = 1 1°, which, 
multiplied by 270, = 2970, = the 
number of feet below the point of 
congelation ; and this point being, 
by the table, 5589 feet above the 
level of the sea, consequently 5589 
— 2970 ~ 26}#, the height* as 
before. 

It is not, however, to be expected 
in a fluid such as our atmosphere, 
which is subjected to so many changes 
arising frotn moisture, winds, re- 


flected heat, &c. that we c an look 
for that consummate harmony nod 
order which prevail in the sublime 
science of astronomy ; at all events, 
this simple method of /determining 
heights by the thermometer, deserves 
to be more generally known. 

I shall therefore conclude this 
paper by mentioning a circumstance, 
which shows, in a most remarkable 
manner, its near coincidence with 
strict geometrical accuracy. A gen- 
tleman at Edinburgh observed the 
temperature of Crawley and Black 
springs, on the ridge of the Fentland 
Hills (near Edinburgh, about lati- 
tude 56 Q ), immediately upon N their 
issuing from the ground, to be 46° 2' 
and 45°, respectively; which, from 
the mean temperature at the same 
parallel, would give 567 and 891 
feet above the level of the sea by the 
table. Now the true heights, as 
found by levelling, were respectively 
564 ana 882 feet — a coincidence 
which is most surprising and satis- 
factory. Hoping that my time has 
not been mis-spent in drawing out 
this paper, 

I remain. Sir, 

Your humble servant, 

James Yule. 

63$, Red Lion-street, Clerkenwell. 

TRUE AND APPARENT LEYELS, 

Sir, — I n your 82nd Number, page 
407, a Correspondent, who imme- 
diately follows your ancient friend, 

“ Bibo" (who, by-the-bye, had better 1 
u trim his boat, and be quiet"), wishes 
to know if the surface of the water 
in his aqueduct would be a true or 
apparent level ? I answer, that he 
may rest assured that it would be a 
true level, corresponding to the line 
DKC in his diagram. The useful 
inference which the writer thinks 
might be drawn from his query being 
satisfactorily answered, would cer- 
tainly be interesting. Your Corres- 
pondent, however, labours under a 
mistake when he says that the appa- 
rent line of level, DM C, will appear 
strictly level to, the eve^ This net 
strictly true, for, to a person placed 
at M, the lines Mt>, MC* wouldap- 
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pear like two vast inclined planes, of placed at C or D> it would loll to« 

which CN, DL, would be their per- wards M, 

pendicular heights, and were a ball Jambs Yule. 

T HE PRISMATIC COMPAS 8. 



Divide the given circle into 12 
equal parts (see Hayter’s Introduc- 
tion) ; number each division, as in 
the drawing above. 

With Blue (Prussian blue) colour 
from 1 to 7, and let it thoroughly dry * 
With Red (carmine) colour from 
S to 11,'and, when dry. 

With Yellow ^Xgamboffe) colour 
from 9 to 3. 


"Blue.... 

1 

2 

3 

4 

5 6 

7 

irr 

' . 1 

Red ........... 

7 

6 

7 

8 

910 

11 


■ Yellow.. 

’ r ' '* 

9 

to 

u 

12 

1 2 

3 

ti. O ! • ! 

■ r ■ f .‘,u; -i 

i : It! . . 

i 

I 

to 

1 

ft 

1 

l 

g < 
2 | 

Si 

fl 

*5 g 

H 

5 p- 

V * ' 

. 

<T3 

1 

1 

■a* . 


Cold colours.... 

1|2|3| a 

1 5 | 6 

“Warm colours’. 

\7 \*V9 \ A( 

>0*1 12 


Showing what colours are in oppo* 
sit ion to each other. 

Then with Blue colour, 3, 4, and 5* 
Red colour, 7, 8, and 9. 
Yellow colour, 1 1, 12,and 1 , 
These will give the compounds. 

C^sar Borgu. 


EFFECTS OF FLY-WHEELS. 

Sir, — Having, in the course of 
an extensive intercourse with ope- 
rative mechanics, frequent occasion 
to observe that very incorrect notions 
are entertained with respect to the 
operation of Fly-Wheels, I have 
thought that an explanation of the 
manner of their operation might 
profitably occupy a space in your 
pages ; and I have, therefore (in 
the hope that you will agree with 
me in thinking it worthy of in- 
sertion), abstracted from an ex- 
cellent article on the subject by 
Dr. Brewster, in his “ Appendix to 
Ferguson’s Lectures,” as much as 
seems to me necessary to place the 
whole subject in a simple and clear 
light before your readers. B. I). 

, “ A Fly, in mechanics, is a heavy 
wheel or cylinder which moves rapidly 
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upon its axis, ami is applied to machines 
for the purpose of rendering uniform a 
desultory or reciprocating motion, arisiug 
either from the na'ture of the machinery, 
from an inequality in the resistance to 
be overcome, or from an irregular appli- 
cation of the impelling power. Wnen 
the first mover is inanimate, as wind, 
water, and steam, an inequality of force 
obviously arises from a variation iu the 
velocity of the wind, from ati increase 
of water occasioned by sudden rains, or 
from an augmentation or diminution of 
the steam in the boiler, produced by a 
variation in the heat of the furnace; 
and, accordingly, various methods have 
beeu adopted for regulating the action of 
these variable powers. The same ine- 
quality of force obtains when machines 
are moved by horses or men. Every ani- 
mal exerts its greatest strength when 
first set to work. After pulling for some 
time, its strength will be impaired ; and 
when the resistance is great, it will take 
frequent, though short relaxation, and 
then commence its labour with renovated 
vigour. These interv als of rest and vigor- 
ous exertion must always produce a varia- 
tion in the velocity of the machine, which 
ought particularly to be avoided, as bciug 
detrimental to the communicating parts 
as well as the performance of the ma- 
chine, and injurious to the animal which 
Is employed to drive it. But if a fly, con- 
sisting either of cross bars, or a massy 
circular rim, be couuected with the ma- 
chinery, all these inconveniences will be 
removed. As every fly-wheel must re- 
volve with great rapidity, the momentum 
of its circumference must be very consi- 
derable, and will consequently resist 
every attempt either to accelerate or re- 
tard its motion. When the machine, 
therefore, has been put in motiou, the 
fly-wheel will be whirling with au uni- 
form celerity, and with a force capable 
of continuing that celerity when there is 
any relaxation in the impelling power. 
After a short rest, the animal reuews his 
efforts, but the machine is uow moving 
with its former velocity, and those fresh 
efforts will have a tendency to increase 
the velocity : the fly, however, now acts 
as a resisting power*, receives the greatest 
part of the superfluous motion, and 
causes the machinery to preserve its ori- 
ginal celerity. In this, way the fly secures 
to the engine an uniform motion, whe- 
ther the animal takes occasional relaxa- 
tion, or exerts his force with redoubled 
ardour. 

“ In machines built upon a large scale, 
there is no necessity for the interposition 
of a fly, as the inertia of tlie machinery 
supplies its place, and resists every 
change of motion that may be generated 
by an unequal admission of the corn. 

“ A variation in the velocity of engines 
arises also from the nature of the ma- 
chinery, Let us suppose that a weight of 


1000 pounds is to lx? raised from the bot- 
tom of a well fifty feet deep, by means of 
a bucket attached to an iron cnain which 
winds round a barrel or cylinder; and 
that every foot in length of this chain 
weighs two pounds : it is evident that 
the resistance to he overcome in the first 
moment is 1000 pounds, added to 50 
pounds, the weight of the chain ; and 
that this resistance diminishes gradually, 
as the chain coils round the cylinder, till 
it becomes only 1000 pounds, wheu the 
chain is completely wound up. The re- 
sistance therefore decreases from 1050 to 
1000 pounds ; and if the impelling power 
is inanimate, the velocity of the bucket 
will gradually increase ; but if au animal 
is employed, it will generally proportion 
its action to the resisting load, and must 
therefore pull with a greater or less 
force, according as the bucket is near 
the bottom or top of the well. In this 
case, however, the assistance of a fly 
may be dispensed with, because the re- 
sistance diminishes uniformly, and may 
be rendered constant, by making the 
barrel conical, so that the chain may 
wind upon the part nearest the vertex at 
the commencement of the motion, the 
diameter of the barrel gradually in- 
creasing as the weight diminishes. In 
this way the variable resistance will be 
equalized much better than by the appli- 
cation of a fly-wheel ; for the fly, having 
no power of its own, must uecessarily 
waste the impelliug power. 

“ When machinery is driven by a sinr 
gle stroke steam-engine, there is such au 
inequality in the impelliug power, that, 
for two or three seconds, it does not act 
at all. During this interval of inactivity, 
the machinery would necessarily stop, 
were it not impelled by a massy fly-wheel 
of a great diameter, revolving with ra- 
pidity, till the moving power again re- 
sumes its energy. 

“ If the moving power is a man acting 
with a handle or winch, it is subject to 
great inequalities. The greatest force is 
exerted when the man pulls the handle 
upwards from the height of his knee, 
and he acts with the least force when 
the handle, being in a vertical position, 
is thrust from him in a horizontal direc- 
tion. The force is again increased when 
the handle is pushed downwards by the 
man’s weight, audit is diminished when 
the handle, being at its lowest point, is 
pulled towards him horizontally. But 
when a fly is properly connected with 
the machinery, these irregular exertions 
are equalized*, the velocity becomes uni- 
form, and the load is raised with au 
equable aud steady motion. 

“ In many cases, where the impelliug 
force is alternately augmented or dimi- 
nished, the performance of the machine 
may be increased by rendering the resist- 
ance unequal, and accommodating it t© 
the inequalities of the moving power. 


Digitized by 


Google 



EXTRACTING ROOTS OR PERFECT CUBE NU#B£R$. 44$ 


Dr. Robisop observes, that i there arc 
some beautiful specimens of this kind of 
adjustment in the mechanism of animal 
bodies.* ' 

Besides the utility of fly-wheels as 
regulators of machinery , they have been 
employed for accumulating or collecting 
power, Rf motion is communicated to a 
fly-wheel by means of a small force, and 
if this fdree is continued till the wheel 
has acquired a great velocity, such a 
cpiautity of motiou will be accumulated 
in its circumference as to overcome re- 
sistances, and produce effects, which 
could neter have been accomplished by 
the original force. So great is this ac- 
cumulation of power, that a force equi- 
valent to 20 pounds, applied for the 
space of 37 seconds to the cirfcumference 
of a cylinder, 20 feet diameter, which 
weighs 4713 pounds, would, at the dis- 
tance of one foot from the centre, give 
an impulse to a musket-ball equal to 
what it receives from a full charge of 
gunpowder. In the space of sfcx miuutes 
and ten secouds, th§ same effect would 
be prOdqced, If the cylinder was driven 
by a man Who constantly exerted a force 
of 20 pounds at a winch one foot long. 

“ This accumulation of power is finely 
exemplified, in the sling. When the 
thong which contains the stone'is swung 
round the head of the stinger, the force 
of the hand is continually accumulating 
m the revolting stone, till it is dis<- 
charged with a degree of rapidity which 
it could never have received from the 
force of the hand alone. When a stone 
Is projected from the hand itself, there 
is even then a certain degree of force ac- 
cumulated, though the stone only moves 
through the arch of a circle. Ir WO fit 
the stone in au opening at the extremity 
of a piece of wood two feet long, ana 
discharge it in the usual way, there will 
be more force accumulated' than With 
the hand alone, for the stone describes 
a larger arch in' the same time, and 
must therefore be projected with greater 
force. 

V When coins or medals are struck, a 
very considerable accumulation of power 
is necessary, and this is effected by means 
of a fly. The force is first accumulated 
in. weights fixed iR the eud of the fly ; 
this force is communicated to two levers, 
by which it is farther condensed : ana 
from these levers It is transmitted to a 
screw, by which it suffers a second con- 
densation. The stamp is then impressed 
on the coin or medal by means of this 
force, which was first accumulated by 
the fly, and afterwards augmented by the 
intervention of twp mechanical powers. 

“ Notwithstanding the great advantages 
of fly-wheels, both as regulators of ma- 
chines and collectors of power, their 
utility wholly depends upon the position 
which is assigned them, relative to thq 
impelled and working points qf the eh: 


gine. For this purpose no particular 
rules can be laid down, as their position 
depends altogether on the nature of the 
machinery. We may observe, 1 however, 
iu general, that when fly-wheels are em- 
ployed to regulate machinery, they should 
De near the impelling power; and when 
used to accumulate force in the working 
point, they should , not be far distant 
from it. In hand-mills for grinding corn, 
the fly is, for the most part, veiw injudi- 
ciously fixed on the axis to which the 
winch is attached; whereas it should 
always be fastened to the upper mill- 
stone, so as to revolve with the same 
rapidity. In the first position, indeed, 
it must equalize the varying efforts of the 
power which moves the Winch ; but 
when it is attached to th$ turning mill- 
stone, it not only does this, but contri- 
butes very effectually to the grinding of 
the corn. 

“ Dr. Desaguliers mentions an instance 
of a blundering engineer, who applied a 
fly-wheel to the slowest moVer of the 
machine, instead of the swiftest. The 
machine was driven by four men, aqd 
when the fly was taken away, one mad 
was sufficiently able to work it. The 
error of the workman arose from hig 
conceiving, like many others, that the 
fly added power to the machine ; hut we 
presume that Dr; Desaguliers himself 
has been accessory to this general mis* 
conception of its nature, by denominating 
it a mechanical power. By the interpo- 
sition of a fly, however, as the Doctor 
wellknew ? we gain no mechanical force; 
the impelling power, on the contrary, is 
wasted, and the fly itself even loses some 
of the force which it receives, by the re- 
sistance of the air.*’ ' ’ ’ 


EXTRACTING ROOTS OF PERFECT 
CUBS NUMBERS. 

Sir, — I have read, witli much 
pleasure, the many communications 
made to* you, as replies to J. T.*& 
inquiry Respecting the best method 
of Extracting the Cube Root. I 
have not time, at present, to say any 
thing on the scientific principles of* 
the subject, but at some future time, 
perhaps, Imay lay them before you, 
m a manner which will enable per- 
sons not accustomed to such calcula- 
tions more easily to learn the manner 
of extracting the roots of cube num- 
bers, on principles deduced from the 
peculiar nature of their formation. 

Permit now to ltjy before yqu 
two methods by which the roots of 
all perfect cube numbers may be 
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discovered by persons totally unac- by the number 6, viz. if the cube 
<piainted with the regular proceed- numbers less than that of 6’ be 
mgs used for extracting them. divided by 6, the remainders on 

The first results from the application the divisions will be the respective 
of a very curious property possessed roots 


25 


« 

8 

4- 6 

Quotient 1 

Remainder 2 

33 

=5 

27 

27 

4- 6 

4 

3 

4 3 

a 

64 

64 

4 - 6 

10 

4 

53 

sss 

125 

125 

4- 6 

20 

5 

63 

= 

216 

216 

4- 6 

36 

0 

73 


343 

343 

4- 6 

57 

1 

83 


512 

512 

4- 6 

85 

2 

93 

'=« 

729 

729 

4 - 6 

121 

3 

103 

a 

1000 

1060 

4 - 6 

166 

4 

113 

s 

1331 

1331 

4- 6 

221 

5 

123 

= 

1728 

1728 

4- 6 

288 

9 

13« 


2197 

2197 

4 . 6 

366 

1 

W 


2744 

2744 

4 - 6 

457 

2 


Now, from the above, we deduee 
the following method of discovering 
the root of any perfect cube number. 
Let a table be composed of the cubes 
of 6 and its multiples, of which 
the following will represent a por- 
tion, viz. — 

483 ^ ho,^92 
543 - 157,464 
603 = 216,006 
663 = 287,496 
723 = 373,248 
7 c 3 = 474,552 

Then let the cube number, 117,649 
be proposed. On reference to our 
table, we find it is greater than the 
cube of 48, and less than that of 54 : 
let it be divided by 6, viz. 19608, 
ami 1 remainder, which shows at 
once that its root must be an unit 

1* = 1 

' 2* = 8 
33 ,=x 27 

43 = 64 

53 *= 125 

r 63 = 216 

7 8 «= 343 
83 - 512 
93 = 729 
103 = 1000 

Hence, in any cube number, the 
terminating digit of the root is indi- 
cated by the terminating digit of the 


greater than a multiple of 6 ; and 
as it is less than the cube of 54, It 
must be the cube of 48 + 1, and 
on calculation we find 493 = 1 17,649. 
Let 175,616 be proposed; we find it 
is greater than the cube of 54, and 
less than that of 60 ; dividing by 6, 
we find the remainder 2, therefore it 
must be the cube of 54 + 2, and we 
accordingly find its root to be 56. 
Let 250,04/ be proposed ; it is greater 
than the cube of 60, and less than 
that of 66, and on being divided 
by 6, leaves, as the remainder, 3 ; 
/. & 250,047 = 63. ITiese few ex- 
amples are sufficient to enable any 
person to apply this method in 
practice. 

My other method is derived from 
a curious property in the cubes, 
which is this ; no two digits termi- 
nate their cubes in the same digit - 

l 3 terminates in 1 
83 2 

73 3 

43 4 

53 5 

63 6 

33 . 7 

23 *8 

93 9 s 

10* 0 

cube. Let us now compose a table 
of the cubes of 10 and its multiples, * 
\tiiifh will be easily doirfc as far as 
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100, as It only requires the addition 
of 000 to the cube of each digit. 

10 * =» 1,000 

20 3 = 8,000 

30 s « 27,000 

40* =. 64,000 

50* * 125,000 

60 s = 216,000 

70* * 343,000 

80* ~ 512,000 

90* * 729,000 

100* =~ 1,000,000 

Let 148,877 be proposed, and its 
cube root required ; we find, by in- 
specting the table, that it is greater 
than the cube of 50, and less than 
that of 60, and its terminating digit 
is 7 ; now, as no digit gives a cube 
terminating in 7, except 3, it ispfcu* 
that the number proposed must be 
the cube of 50 + 3 , and we find that 
^148,887 = 53 ; 614,125 is greater 
than the cube of 80, and less than 


that of 90 5 but its terminating digit, 
5, shows its root must terminate in 
the same ; . * . 85 is its cube root. I 
need not add any thing to this ex- 
planation. 

When the cube of any number is 
multiplied by any factor, and the 
square of the same number also 
multiplied, and the number itself 
multiplied, the sum of the three 
products will form one side of what 
is called an adfeeted cubic equation, 
which is usually expressed as follows : 

6 ** + 8x*+ I2x = 292,832,930. 

It wiH be easily perceived that 
the extraction of the root, or the 
value of x, in such an equation, 
must present greater difficulties than 
the extraction of the root of a simple 
cube number, which may be ex- 
pressed jt* =* 1 , 000 , 000 . 

WiH you allow an untaught phi- 
losopher to attempt the extraction 
of the root of the adfeeted’ cubic 
equation, as- first mentioned ? 


Let 6 a 3 + 8 + 12 x * 

Quere x? 

6 8 12 

292,832,930 

292,832,930 

365 

9 

3 

24,. 

54,.. 


- ' 

1st divisof 
2700 

54,241,2 

162,723,6.. 

3 

66 ,12 

130,109,33. 



540 52,8 . 

36 10,656*., 


3276 19,79,892 118,253,52. 6 


388800 725 12 11,855,810 

5400 5,900 

25 2,365,350 


394225 2*371,162 11,865,810* 5 

00 , 000*000 


I am, 

Cork, Dec. 14th, 1824* 


Sir, your mogt obedient servant, 

Richard Bowden. 
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HIGH PRICK OF BRER. 


HKfti PRICE OF BEER. 

Sir ,— Ai the tra£ friend of the 
Mechanics; and, perhaps, the best 
they have, because you possess the 
tneahs ai well as the trill to serve 
theid, I take the liberty of address- 
ing you to entreat you will upon 
anotner occasion step forward in 
th^ir chuse. 

• I see, by the Newspapers, that it 
is the intention of his Majesty’s 
Ministers to apply the surplus reve- 
nue of the country in taking off cer- 
tain taxes, which, in my opinion, 
plight as well remain, or, at least, 
bould better be borne by the parties 
paying them than the present enor- 
mous duty upon beer can be by the 
labouring man and the mechanic. 
It has again and again been demon- 
strated that beer is the most nutri- 
tious and wholesome beverage for 
the hard-working man, And tnat it 
is essential to his sustenance under 
fatigue or great exertion ; and that 
spirits are, in an equal degree, inju- 
rious, and productive of the worst 
consequences, by stimulating men’s 
minds to a state next to madness, 
and so fitting them for the com- 
mission of every species of crime t 
and the opinions of the best informed 
men have received confirmation *by 
the last declarations of criminals 
themselves, that spirits have not only 
these effects, but haV'e often been 
the exciting cause oven to murder. 

Now, Sir, the Chancellor of the 
Exchequer proposes to reduce the 
duties upon spiritous liquors (fills 
bane of life), and to leave beer, that 
wholesome and necessary article; 
just where it was. But tHft is hot 
all that I have to submit to your and 
the public’s consideration. There is 
an inequality, and, consequently, an 
injustice in tne taxation upon beer. 
That which the noblemen and the 
wealthy brew for their families and 
establishments pays no tax ; whereas 
that which is brewed for sale is bur- 
thened with 10*. <per barrel. This 
may comparatively and in theory 
bear a feasible sort of justification, 
inasmuch as many articles fot pri- 
vate use are exeriipl; from duties 
Which those prepared for sale or 
merchandise are subjected to. But, 


Mr. Editdr, l£t us look at it 111 prli^ 
tice. The wealthy mai),wlth many ser- 
vants, whose time can well be spared, 
and whose capacious cellars and 
ample conveniences admit of it, can 
brew, it is true, and feel no incon- 
venience. Can the mechanic or the 
citizen do this ? Have they the 
means to purchase the malt, the 
hops, the utensils for brewing ? Will 
their lodgihgs in tovfai, Or their cot- 
tages in the country, Admit of it ? 
Can their time be spared to brew in 
small quantities ? In short, Mr. 
Editor, is it not wholly and abso- 
lutely out of the mechanic’s and the 
labourers power ? and is he not, ef 
necessity, comp'dted to purchase of 
the brewei* or the publican; who 
must pay 10s. per barrel duty upon 
it to beer , over aiid aboVe what tho 
rich man pays in lUalt and hbps ? 
Is this fair? — is it just? — is it not 
oppressive ? I would not willingly 
Suffer my feelings to lead me into 
improper or disrespectful express 
aions. I am as loyal as any man 
living, and venerate the consti- 
tuted authorities. I believe his Ma- 
jesty’s present Ministers are good 
men, and mean every thing for the 
best, and I esteem them. 1 cannot, 
however, altogether suppress my 
feelings upon a subject so at variance 
with the declared intentions, of the 
Chancellor of the Exchequer, that 
he was desirous, as much as possible, 
to relieve the middling and lower 
classes of society in preference to 
the more opulent, and so opposed to 
what I conceive to be just and right . 

To elucidate the inequality of the 
present duty upon beer, permit me 
to submit tne following snort state- 
ment 

A quarter of malt pays 20s. duty, 
and this, according to the common 
calculation, will need 8 pounds of 
hops, which pay 2d. per pound duty, 
makhiw 2t$. 4 d., from which it is 
generally calculated that 3 barrels of 
strong beer, of the quality of ale or 
porter, may be brewed. This makes 
the duty to private persons only 
7s. l|d. per barrel, whereas the duty 
upon that which the mechanic ana 
poor man drinks is 1 7s. 1 \d. ; so that 
the mcchanie, who, of necessity , must 
purchase , beca\tse he cannot brew, pays 
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for bis beer more than double the 
duty which the rich man pays. 

If the duty upon beer is of such 
amount and importance, in point 
of revenue, that it cannot, under 
the existing emergencies, be given 
up, let it be equalized. Place an 
equivalent additional duty on the 
malt and hops, that all may pay alike ; 
or let the Government give up a 
portion of the duty upon beer. This 
latter mode would be very little (if 
any) loss to the revenue, because, if 
a portion of the duty were given up, 
the wealthy would purchase of the 
brewer rather than be at the trouble 
of brewing, and the consumption 
would be greater ; and, consequently, 
the duty upon malt as well as upon 
beer would be increased, and the 
agriculturist, that darling child of 
recent legislation, would come in for 
a share of the advantages. 

I really think* Mr. Editor, that if 
this matter be properly represented, 
it will receive that attention of which 
! I am sure yoU will consider it deserv- 
ing. I therefore entreat you to 
. devote, a portion of your valuable 
Magazine to the discussion of the 
subject, convinced that by doing sb 
. you will confer a, lasting obligation 
upon every hardworking man, and 
for which, I trust, they will feel 
grateful. I can answer for one, who 
-subscribes himself. 

Your t obliged servant 
* and 'well-wisher, 

lV^AiUt Anvil, Blacksmith . 
ThamCs-Street, 13th March, 1825. 


Sir,— Allow an old Correspondent to 
fotnzde a few words; on a subject that 
. militates not alittle against the perfection 
of machinery in general, and is a heavy 
accumulation of friction in the opera- 
tion of every species of workmen. You 
will no doubt agree with all judges of 
mechanism, that the most complete sys- 
tem, of machinery becomes injured when 
not supplied with oil; and that muscular 
energy requires, in like manner, tp be 
recruited- continually. Now, Sir, how 
can it be supposed the workman can act 
with energy, and execute with judgment. 
If his own machine be debilitated, from 
want pf that proper sustenance which 
is necessary to lubricate, the frame, invi- 
gorate the mind, and give strength and 
energy to those* ffiembehs which are in- 


cessantly employed in promoting the ge- 
neral good ? Surely the selfish, which is 
the social principle in every man’s breast, 
requires no forced excitement, even with 
those whose circumstances place them 
above labouring for their own support, 
to feel commiseration for the working 
classes, whose hands, with all their in- 
dustry, may be ^aid to be unable to feed 
their mouths. “ Man is not to live by 
bread alone,” is the language of Divinity 
and Nature. But how, under the exist- 
ing duties on beer, is a man to support 
his perpetually exhausting frame, and 
find bread for his family, out of his li- 
mited wages? The mechanics of Eng- 
land are the glory, strength, and riches 
of the land. Deprived of these, where 
is our army, fleet, or even country ? As, 
Sir* a word to the wise is sufficient, and 
as the present Ministry are seriously 
bent on promoting the public weal, allow 
me the opportunity of stating, 'through 
the medium of your very popular Maga- 
zine, what I conceive would be produc- 
tive of much benefit to the working 
■classes, and , of course to the revenue— 
that is, to the cbtmtry at large. Bread 
is certainly the first of all considerations, / 
aud the late convictions for false veturns 
of sales of flour, will doubtless come 
under legislative consideration ; but the 
article malt liquor, which is almost the 
main stay of the labouring mail's exerf 
tion, is a grievance* as the price Of it 
now is, which presses most cruelly bit 
those least able to bear it. Were the 
duty taken from the beer, the rich. \yho 
brew for themSelre3 ndw. Would buy of 
the brewer ; by Which an increased sale 
-would follow, to the improvement of the 
revenue, and reduction of price tb the 
mechanic. This necessary of life might 
"be lower considerably in price, but for the 
ehdnuous excise duty Or ten shillitlgs pei* 
barrel on beer, whidq with those on 
malt and hops, amounting altogether to 
17s. l£d. on the barrel alone, the hard- 
working, meritorious mechanic is obliged 
to pay, iii order to keep soul and body 
together, and give life family theh- daily 
bread. Surely a British Senate will 
not permit such a state of things longer 
to remain. 

A Steam Engine Workman. 


MR. spbrr’s ciiticR. 

8m,~Tlie Members of the Society 
of Arts are certainly- very Ignorant 
(with reverence be it spoken) of the 
tools that are U9ed hi ad engineer's 
workshop. The Chuck# said, in your 
last Number, to be invented by E. 
Speer, Esq., i$ as common as chairs 
in a barber’s shop. 

J. Y. 
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SIMPLE BLOWPI PE. 



Sm, — Having- seen in your Maga- 
zine the sketch of a Steam-Soldering 
Apparatus, from a Young Gold- 
smith, the foregoing plan came to 
wiy mind. Whether new or old, I 
know not ; if new, and you should 
consider it worthy of a place in yonr 
valuable little work, I shall feel a 
ride in having submitted something, 
owever small and insignificant, for 
the good of my brother mechanics. 
I once saw an apparatus used in 
glass-working, which I conceived to 
be the same/ but I could not see the 
acting part. There are similar con- 
structions, on a much larger scale, 
used at some iron-foundries, to keep 
ap a regular blast. The description 
is simple : — 

A is a vessel, open at bottom, fixed in 
BBB (which is open at top), by stays at 


the sides or bottom, in such a manner 
as to have a free communication from 
one to the other. C, a month-pipe, by 
which the operator fills the vessel. A, 
with air. D, a pipe, to convey the blast 
to a lamp, E; the part BBB represents 
water, which just covers the ena of the 
pipe, C, and prevents any air from 
escaping, except by the pipe, D. When 
the vessel is filled with air, there wBlbe 
4 great pressure of water, which wiH, ,1 
think, produce a strong blast, through 'a 
Ismail aperture. The apparatus may be 
so arranged that the lamp may stand on 
a bench or table, and the pipes bent to 
correspond, so that the operator may, as 
he goes on with his work, renew the air 
from time to time. 

I am. Sir, 

. ' Your obedient servant, 

D. S. W. 

A Mathematical Instrument-maker. 
March 25th, 1825. 
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Acid, pyroligneous, pages 199, 599. 

Agates, beautifying of, 92. 

Air engine, idea of, 3. 

aud gunpowder, effects of, 208. 

— pressure and rarefaction of, 254, 
274,397,422. 

Algebra — Minus, 53, 68. 

Alum, crystal! zatios of, 320, 352. 

American inventions and improve- 
ments, 7. 

Amey, Mr. William, on strength of 
.ropes, 304* 

Apartments, foul, bow to avoid the 
bad effects of, 67. 

Archimedean mirror, a generator of 
steam, 301. 

AVekiteetewe, naval, 333... - 

Architectural drawing, 63. 

Art, progress of, 14. 

Astronomy, Mr. Newton's lectures, 
on, 77. 

Atmosphere, pressure of, 379. * 

Augur, improved, 318. 


B. 

*Badnal, Mr; Richard, patent for organ 
zine, 255, 291. 

Balance, singular property of .the, 224 r 

&4, 273, 347, 308> 364, 39M?& 


Bannatyne, Mr. D., on educating the j 
working' cits ses, 264. 

Barometer, diurnal movements of, 135* 

— ■ — , public, 356/ 

Beckwith's, Mr., percussion gun, 306. 
Beer, ginger, powders, 172. 

— air-cocks, 310. 

— , to prevent souring of, 341. 

— apparatus for cleansing, 390. 

, high price of, 446, 447. 

Bell, Mr., invention in case of ship- 
wreck, 181. ' r 

Bell cfank, improved, 392, 426. 

Bevan, Mr., on velocity , of hammer* 
ing, 108, 199. 

— "'s, table of candle-light, 116. 

— -, on evaporation, 298. 

-- ■ " , on the mechanical powers, 

of man, 298. 

Blox&m, Mr. R. W., on the 47th pro- 
position of Euclid, 351. 

Blowpipe, simple pneumatic, 448. 

Boat with wings, 386. 

Bolt, .Wollaston's patent night, 311. 
Boring, machinery for, 109, 313. 
Brandy, flavouring of, 375, 406. 

Brass- work, whitening of, 336. 

Bread, apple, 16. 

Brewers, hints to, 415. 

Brick*- making, questions respecting. 

; < 297., 

Bridges, stone, influenced by tempe- 
perature, 264% 

, London, starling for* 331. 

■ ■ ■ - r , Chinese rope, 310. 
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Brown's, Mr,, gas vacuum engine, 31, 
136, 163, 410. 

— — , improvement on, 173. 

Buchanan's, Mr., capillary steam- 
engine, 50,350. 

Buildings, warming and ventilating, 

220 . 

Burton, R., washing - machine bv, 
434. 


C. 


Calculating interest, 338. 

Cameron’s, Mr., soda-water apparatus 


Canal, Amsterdam, 320. 

— - navigation, new pow er for, 44. 
Candle-light, table of, by Mr. Bcvan, 
116. 


Carriages, self-moving, 12. 

, fallen, method to raise, 40. 

, on w heels and springs of, 42. 

Cementiog water and steam-pipe joints, 
389. 


Charcoal, animal, an antiputrcscent, 4. 
Chimneys, steam-engine, 48. 
Chlorine, formation of, 341. 
Chronometers, 87. 

Chuck, new cycloidal, 242. 

— , improved lathe, 413. 

— — , concentric, invented by Mr. 
Speers, 429. 

Circle, squaring the, 254. 

Clerk, Sir George, on weights and 
measures, 386. 

Cleopatra's Needle, removal of, to Eng- 
land, 412. 

Clock-making, 31, 75. 

, animal, 243. 

— , sand, 273, 346. 

— — , one- wheel, 319. 

, without wheels, 339. 

Coaches, stage, improvement on, 327, 
376. 

Coals, hints to purchasers of, 90. 

, frauds in the trade of, 148. 

Cobbett’s American stove, 371, 421. 
Cocks, beer, to admit air, 310. 
Coining, process of, at the Mint, 82, 
97, 114, 146, 162. 

Colonades, cast-iron, 57, 107, 301. 
Colours, primitive, 284. 

Columbus, Canada timber-ship, 115. 
Combination, chemical, 379, 397. 
Compass, prismatic, 440. % 

Copper, union of, with iron, 203. 

, .precipitation of, 395. 

Coppering ship's bottoms, preservation 
of, 54, 110, 130, 253, 282. 

Coral, discoloration of, 12. 

Cottage, design for, 321. 

Cottou manufactures, value of, 45. 
Cutler’s mill, improved, 391. 


Cutlery, American, 364. 

Cylinder aud piston, horizontal, 148. 


D. 


Darkness not matter, 355. 

Davies, Mr. T. S., on practical geo- 
metry, 70, 153. 

, circular protractor, 347. 

Davy, Sir Humphry, on preserving 
copper sheathing, 54, U0, 130, 
253 282. 

Dead, safety for, 63, 174, 195,215,217. 

Designs on wood, new mode of emboss- 
ing, 329. 

Diamonds, cutting of, 354. 

Difficulties, mechanical, 285. 

solved, 314. • 

Diplography, or double writing, 59. 

Dixon, Nicol, on the length of screw- 
drivers, 95. 

, on the motion of raw 

and boiled eggs, 374. 

Dockyards, state of science in, 427. 

Drawing, architectural, 63. 

Dry-rot, cause and prevention of, 202, 
234, 334. 

Dye, Schvveinfurt green, cheap process 
for making, 7. 

, Nankin, from horse-chesnuts, 

permanent, 13. 


E. 

Education of the working classes, Mr. 

D. Bannatyne on, 264. 

Eggs, raw and boiled, motions of, 374. 
Electricity, mechanical effect of, 249. 
Electrifying machine, inquiiy aspect- 
ing, 415. 

Ellington’s, Mr., patent lock, 9, 150, 
196. 

Emery, superior process of washing, 

251. 

, hard enough to cut rubies, 252. 

— — , Greek, sapphires contained in, 

252. . . 

Engine, idea of a new, 3. 

gas vacuum, by Mr. Brown, 

31, 136, 163. 

, air, remarks on, 44. 

, air and water, 3, 425, 438. 

Evans, Mr., tables of interest aud dis- 
count, 106, 248. 

Evaporation, 260, 298. 

Euclid’s 47th proposition solved me- 
chanically, 103, 351. 

Exercises, optical, 311. 

geometrical, 8. 

Experiment, an ekctriuo-magnetical, 
326. 
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Farley, Mr. T., on steam navigation, 
418. 

-*s, Mr. R., self-regulating pen- 
dulum, 439. 

Fat, to extract by steam, 96. 

Fires, speedy mode of extinguishing:, 
28, 318. 

Flame, extinction of, 94. 

Fluting, new mode of, 376. 

Fly-wheels, effect of, 441. 

Forces, projectile aud gravitating, 60. 
Forge, Spencer’s patent, 353. 

Friction of oil and water compared, 60. 
Fruit-gatherer, 31. 

Fulling, new American mode, 2. 

G. 

Galvanic trough, construction and ap- 
plication, 276. 

Gas, oil aud coal compared, 235. 

* i oil, report of the Dublin Society 

in favour of, 236. 

— , on exploding. of, by Mr. Grafton, 
265. 

tubes, manufacture of, 281. 

burners, 408. 

lights in the navy’, 328, 380. 

Geometrical exercises, 8, 55, 70, 105, 
122, 139, 153, 195, 217, 233, 
279, 296, 323, 407, 419. 

Gilbert, Mr. Davies, on wheels and 
springs of carriages, 42. 

Gilman, Mr., new steam-engine by, 94. 
, on the diurnal move- 
ments of the barometer, 131. 
Glass in lanterns, substitute for, 318* 
Glazing-wheels, improved, 391. 

Gold leaf, tenuity of, 224. 

Goldsmiths, a bint to, 396. 

Green, Scwheinfurt, the process of 
making, 7. 

Guinard, M., on telescopic glasses, 
292. 

Gun, percussion, Wightman’s, 148. 

, Beckwith’s, 306. 

, Perkins’s steam, 141, 172. 

Gunn, Mr. J., improvement of coaches 
by, 376. 

Gunnery, questions in, 336, answered, 
383. * 

Gunpowder, French and English, 175. 

and steam, relative powers 
of, 141. 

' 27~~~‘'97 * m P rovc ^ or 

Gunter’s line, 13, 57, 157, 164. 
Gyration, centre of, 69. 

H. 

Hammers, strength and velocity of, 1 99. 
Hartshorne, Mr. T., on rarefaction of 
air, 274. 


ifi 

Hawkins’, Mr., steam-engine, 92. 
Hayter, Mr., on primitive colours, 284.* 

, improved wire -gauge, 87. 

Heat, regulating of, in hot-houses, 64. 

, held to be a state of sensation 

only, 76. 

, why greatest during.sleep ? 397. 

— — , by friction, cause of, 420. 
Heights, determination of, by the ther- 
mometer, 439. 

Horses, power of, in draft, 224. 

I. 

Ink, China, imitation of, 272. 

1 ascriptions, how to decipher, 15. 
Insects, dead, mode to preserve, 383. 
Interest and discount, K vans’ tables of, 

106, 248. ’ 

Invention, genius of, 133. 

Inventions, Worcester’s century of. 

17,21.. 7 9 

Iron, cast, plan for colonading with, 

107. ° 

, union of, with copper, 203. 

making, 219. 

trade, 300. 

, high price of, 414. 

masts, 432. 

Ivory, how to dye scarlet, 287. 

profile portraits, 401. 

J. 

Jennings, Mr. H. C., on measuring 
circumferences, 109. 

77“—" — » gas-burner, 408. 

John s,Dr.William, potassium-making 
apparatus, 369. 

Johnson, Mr. P. N., on union of copper 
and iron, 203. 

Joyce’s, Mr., apparatus to prevent 
acidulous fermentation, 209. 
Jukes’, Mr., stomach-pump, improve- 
ment on, 11. 

K. 

Kater, Captain, on weights and mea- 
sures, 387. 

Kuives, sharpening of, 111, 234. 

L. 

Lacquer, receipts for making, 40L 
Ladders, to raise and lower, 160. 

Lake’s, Mr. William, staudard for 
lineal measure, 350. 

Lamp, new tallow, by M. Monnom, 
203, 434. ’ 

Lathe, hints for improving, 62. 

Lead, sheet. Chinese mode of making. 

Leather, strength of, 144, 199. 
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Lemonade,how to prepare, 174. 
Levels, apparent and true, 407, 440. 
Light and darkness, supposed to be 
nothing substantive, 316. 
Lightning-rods, improvements oil, 9, 
198. 

Lime-burner, construction of, 153,303, 
322. 

Lineal measure, standard of, 350. 
Liquors, spiritous, how to purify, 352. 
Lock, Ellington’s patent, 9, 150, 196. 

, combination security, 365, 384. 

London improvements, 7, 134, 166, 
242, 283, 361. 

Mechanics’ Institution, 187. 

M. 

M‘ Donald's, Mr., self-moving carriage, 

12 . 

Machine for raising stones, 32. 

Manby, Captain, on extinguishing 
fire, 28. 

Man-milliner, unmanly, 196. 

Marble, preservation of, 360. 

Masts, iron, for shipping, 432. 
Mathematical habits, 254. 

knowledge, 380. 

M'Vey’s, Mr., horizontal cylinder and 
piston, 148. 

Measure, imperial, question on, 382. 
Measuring heights, 167. 

round timber, 394. 

Meridian lines, French machine for 
taking, 377. 

Milk, curds and whey from, instanter , 
168. 

Mines, plan for purifying, 316, 378. 
Minus, algebraic sign, 132, 138, 166, 
179. 

Monuom’s, M., tallow lamp, 203, 434. 
Mortar, composition of, 328, 404. 

, double-barrelled, 360. 

Motion, perpetual, indeterminable. 
277, 364. 

N. 

Napier’s, Lord, calculating bones, 185. 
Natural history, errors in, 182. 
Navigation, canal, 44. 

, aerial, 213. 

, steam, 163, 290, 562. 

Newton’s, Mr., lectures on astronomy, 

Nicholson's, Mr., earth-borer, 109. 
Nonsuch party, 45. 

Numbers, prime, 112. 

, squaring of, 332. 

O. 

Oil, fixed, to impregnate with aro- 
matic oil, 67. 

— — for watchmakers, 197. 


Optics, questions hf, 253, 315, 360, 
391,423. 

, singular deception of, 255. 

Organzine, manufacture of, 255, 291. 
Ovals, how to form, 173. 

Oysters, improved mode of opening, 


P. 

Pasley, Mr. T. H., on heat and steam, 
76. 

■ ■ ■■ — , on lifting ships by 

steam, 147. 

iron coffin-case, 215. 

natural linearstand- 

ard, 271. 

darkness not mat- 

ter 355 

Patents, new, 16, 147, 175, 255, 334, 
400,416. 

Pendulum -rods, expansion of, 196. 

, self-regulating, 329, 

439. 

Percussion-guns, 306. 

primers, American report 

on, 142, 159. 

Perkins’, Mr., steam-engine, 138. 

steam-gun, 141, 172. 

Pewterers soldering-furnace, 328. 
Pipes, to measure their contents, 2541 
Plate, silver, cleaning, 207. 

Plating of wood, 395. 

Platina, how discoverable, 96. 
Plummet, use of, 183. 

Polish, Roman, 46. 

, French, 63. 

, German, 79. 

— , Irish, 171. 

Potato-washing machine, 257. 
Potassium, apparatus for making, 369. 
Power, muscular, greatest application 
of, 298,417. 

Pressure, singular effect of, 200. . 

— of tne ocean, 402, 403. 

Problems, 15, 63. 

Profit and discount, 342. 

Protractor, circular, 347. 

Publishers, a hint to, 344. 

Pump, Jukes’ poison-extracting, 11. 

, irons, 89, 121. 

, portable, for extinguishing fires, 

184. 

— — ■ , plan for a triple, 193. 
Puzzolana, artificial, 272. 
Pyroligneous acid, 199,399. 

2 - 

Quadrant, Hadley’s, improvement on, 
289. 

Questions — The air’s pressure, why 
variable ? 334. 

1 , , , What is chemical combi- 
nation ? 332. . ... 
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Questions-— Wherein consists the prin- 
ciple of the steelyard ? 286. 

y 1 1 ■ — of the 

syphon ? 286, 


R. 


Railways, 211, 237,245,269, 308, 340, 
358, 381,434, 435. 

Rapids, American plan for ascending, 
226. 


Read’s, Mr., vitrified nipes, 168. 

Reading-rooms and library, public, 
309, 374. 

Roofs, . patent metallic, for houses, 
231,412. 

Roofing public roads, 398. 

Roots, square and cube, 117, 178, 345, 
405, 443. 

Ropes, on the strength of, 303, 324, 
342. 

Rowan, Archibald Hamilton, Esq., 
meridian lines, 377. 

Ruthven’s, Mr., eccentric wheel, 157. 


S. 

Safety for the living, 409. 

Saundersou, the mathematician, 266. 
Saw, new pit, by Mr. DixonVallance, 1. 

, cross-cutting, 133. 

Scaffolding, simple plan of, 54. 
Science, achievements in, 95. 

, interests of, 249. 

, state of, in dockyards, 427. 

Screw, new American, 6. 

— — , cutting of, 399. 

Screw-drivers, long and short, differ - 
ence in power of, 60, 95, 126, 
128, 151, 199, 227, 322. 

Shawls, Cashmere, 397. 

Ships, sheathing with leather, 356. 
Shipw reck, Mr. Bell's invention in cases 
of, 181. 

Shoe-last making machine, 392. 
Silver, how to identify, 92. 

Smoke, consumption of, 315. 
Soda-water, Cameron's apparatus for 
making, 65. 

■ — — , constituents of, 168. 

- — , cheap and easy mode of 

making, 422. 

Soldering-furnace, pewterers, 328. 
Speer, E. Esq., concentric chuck, 
429, 434. 

Spencer's, Mr., patent forge, 353. 
Spinner, American domestic, 398. 
Standard of weights and measures, 
271,350. 

, universal, 308. 

Steam not generated by heat, 76. 

— — sugar-boiler. Smith's patent* 
58. 

— — , expansion of, 78. v 


Steam, to extract fatby, td. 

, to lift ships by, 149. 

— - and fuel, waste of, SOL 
— — pipe joints, 366. 

— — navigation, 108, 163, 202 290, 
362,418. 

gun, 172. , 

Steam-engine, Lord Worcester's, 17,33* 
■ , high pressure, 26, 38. 

— , American capillary, 50, 

360. 

— - ■ , cost of, in France, 63. • 

— , Mr. Hawkins’, 92* 

■ , Mr, Gilman’s, 94. 

— — — Mr. Perkins’,, 138. 
— — , locomotive, 312. 

■ ' ■ — — ■ , by D. Thomas, 322, 418* 

■ ■■ — — , without boiler, 396* 

■ . — — , security of, 270. 

- radius rods, calculation 

for, 88. 

Steelyard and syphon, the principle tn 
each required, 286. 

Stone, artificial, manufacture of, 278* 
Stove for a paper and woollen mann* 
factory, 12. 

— , compendium, 314. 

, Dr. Franklin’s, recommended hy 

Mr. Cobbett* 371, 421. 

Straker, Mr. John, embossing wood 
designs, 328. 

Stream, intermitting, at Croydon,##* 
Sugar from beet-root, 64, 357. 

T. 


Tanning, American mode of, 6. 

Tapping-nuts for screws, 128. 

Telescopes, to find the powers of, 224. 

■ , reflecting, 206. 

, constructed by M. Gui- 

nand, 292. 

, refracting, 366. 

, Ramage's, 421. 

Thomas’s, Mr. D., steam-engine, 322, 
418. 

Timber, rules for calculating the price 
of, 13. 

, African, poisonous, 42. 

— — , measurement of, 60, 394. 

Tonkin, Mr.W., air and water-engine, 
425. 


Triangle, equilateral, curious property 
of, 355. , 

Troup, James, on prime numbers, 112. 
Tunnelling, 205. 

, correspondence on, 384. 

Turning, Ibbetson’s treatise on, 5. 


V. 


Vallance's, Mr. D., cross-cutting saw, 
133. 

■ ■ , new pit-saw, 1. 

» ■ ■ .... . ■, boat with wings, 386. 
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Vanryde on raising water, 137 
Violet colours, true and false, 96. 
Voltaic mechanical agent, 149, 170. 

W. 

War, new instrument of, 282. 
Warming and ventilating buildings, 
229. 

Washing-machine, by R. Burton, 434. 
Watch-keys, 169. 

Water, contraction and expansion of, 
in cooling, 54, 93, 103, 174. 

, raising, 137, 193. 

— — , pressure of, as the height, 
224, 286. 

; , raising, by wind only, 275. 

specific density of, 350. 

, running, its velocity, 415. 

Waterworks of the Metropolitan Com- 
pany, 104. 

Way, Mr. H. B., on steam-pipe joints, 
368. 

Weaving, art of, 205, 219. 
Weighing-machine, 415. 

Weight lessened by motion, 374, 426. 
Weights, false, 79: 

— 1 and measures, Act for equa- 

lizing, 85,370, 386. 

• .natural stand- 

ard for, 271, 299. 

Wheel, American new power, 6. 

T j Ruthven’s eccentric, 157, 


Wheel, lapidary’s. East India, 269. 

* , steam and water, 337. 

Wheels and springs of carriages, form 
of, 42. 

, cog, revolutions of, 46, 75, 120. 

Wightraan’s, Mr., percussion-gun, 148. 
Wiudlass, Yett’s apparatus for secu- 
ring, 49. 

Wire-drawing, improvement in, 392. 
— plates, Italian, 392. 

Wollaston’s, Mr., patent night-bolts, 
311. 

Wood lies under water, 379. 

— -, embossing on, 329. 

— - , plating of, 395. 

Wool comber’s steam- chest, 41, 182. 
Worcester’s, Lord, steam- engine of, 17. 
— — ■ - ■ , century of inven- 

tions, 21. 

Working-classes, education of, 264. 

, to promote emulation 

in the, 431. * 


Y. and Z. 

Yetts* patent for securing ship’s wind- 
lasses, 49. 

Yule, Mr., on the properties of the 
balance and railways, 436. 

, thermometrical determina- 
tion of heights, 439. 

Zinc-plates, for engraving, 254. 
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